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“« | 16 Inch Swing High Speed Geared Head Lathe 


.. 3 
Jas This Prentice Lathe has many features all its own that give it a remarkable 
reester efficiency wherever high speed steel tools are used. It is powerful, strong 
aM. 3 and so simply operated that an inexperienced hand can run it. If you value 

fast, accurate Lathe work at minimum expense, investigate this ‘‘Prentice.’’ 
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* | Prentice Brothers Company, 


Builders of Radial and Upright Drilling Machines, Engine and Turret Lathes. 


a. Worcester, Mass., U. S. A. 
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Consider McCabe’s **2in 1”’ 
Double Spindle Lathe 


and compare it carefully with any other Lathe you may have 
in mind. ‘Tisn’t a “gap bed’’—’tisn’t a ‘‘Raised-up’’—’tisn’t 
like any other big Lathe, and after the evidence is all in there'll be 
but one conclusion—that McCabe’s ‘‘2-in-1’’ is the Lathe you need 
It’s two Lathes in one, a 48" and a 26". It costs about half what 
you expected to pay for a big 48" single spindle Lathe. The 26" 
Lathe is thrown in FREE. By shifting from one spindle to the 
other, you can a/ways keep it busy. No waiting ‘tween jobs. 
Think of the time a big Lathe wastes in waiting. That’ll clinch 
the matter! Catalog? 


J.J. McCabe, Hudson Terminal, No. 30 Church Street, New York City. 


W. Horne, Yokohama, Japan, 
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Change The 





Speed 
To Suit 
The Job! 


Motor or 
Belt Drive 
Sizes 22” 
to 84” 
wide. 


THE CINCINNATI VARIABLE SPEED PLANER has 4 changes 
of speed, from 15 to 60 feet a minute, instantly obtainable. Thus the 
proper speed for roughing or finishing any material is always to be had. 
Remember, Variable Speed, and NOT return of table, is the all 
important planer feature. CATALOG? 











The Cincinnati Planer Company, 
Cincinnati, Ohio, U.S. A. 


DOMESTI« AGENTS—TPrentiss Tool 
Machinery Co., Chicago 


and Supply Co., New York, Boston, Buffalo 
Motch & Merryweather Machinery Co 


and Syracuse Marshall & Huschart 
delphia, Pa Baird Machinery Co., Pittsburg, I’ 


. Cleveland and Detroit W. E. Shipley Machinery Co., Phila 
Scott Supply and Tool Co.., 
Denver, Colo. Harron, Rickard & MeCone, San Francisco and Los Angeles, Cal Hallidie Machinery Co., Seattle. Cotton States 
Belting & Supply Co., Atlanta. The Fairbanks Co., Baltimore Vonnegut Hardware Co., Indianapolis Robinson & Carey Co., 
St. Paul Zimmerman, Wells & Brown, Portland, Ore 
FOREIGN AGENTS—-Ludw. Loewe & C 
Rotterdam, Holland. J. Lambercier & C 
foronto, Montreal and Vancouver. 


a W. R. Coleord Machinery Co., St. Louis, Mo 
} 


o. Berlin, Germany. Vaghi, Accornero & Co., Milan, Italy. R. S. Stokvis & Zonen 
o., Geneva, Switzerland y 


A. Englemann & Co Liege, Belgium il. W. Petrie, Ltd., 
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BEMENT 
SLOTTERS SHAPERS 


Crank and Geared Single and Double 
Types Head 


Steam 
Hammers 


Single and Double Frame. 


Single and Double Open 
Frame. 


Board and Steam Drop. 
Steel Tilting. 
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Bement Hammers take 
steam above and below 
piston. Piston type valve, 
simple and substantial, has 
few moving pieces requir- 
ing little adjustment. All 


parts regularly manufac- 
tured in stock sizes and 
are interchangeable. 





800-Pound Single-Framed Hammer 


NILES-BEMENT-POND COMPANY, 


TRINITY BUILDING, 111 BROADWAY, NEW YORK. 


OFFICES 
ston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North 3d St. Philadelphia: 2ist and Callowhill Ste. 
irmingham, Ala: Brown-Marx Bldg. Agents: The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Winnipeg and Vancouver, Agents for Cali- 


rnia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St., San Francisco, Cal., and 164-8 North Los Angeles St., Los Angeles, Cal. F. W. Horne, 
C Yokohama, Japan. 
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PON D 


HEAVY LATHES 


We manufacture lathes of all kinds and sizes, for all classes of work, including: 











Bench Lathes Pulley Lathes Car Wheel Lathes 
Toolmakers’ Lathes Forge Lathes Driving Wheel Lathes 
Engine Lathes Gun Lathes Axle Lathes 

Turret Lathes Projectile Lathes Crank Shaft Lathes 
Ingot Lathes Facing Lathes Cylinder Lathes, etc. 





48-inch Pond Engine Lathe. Motor Driven. 


Pond Lathes are so designed as to give ample power and stiffness to allow for heaviest cuts 
with high-power-steel tools. Full belt power is available at all speeds. Lathes 
can be readily changed from belt to motor drive or vice-versa. 


Further information and tllustrated circulars furnished upon request. 


NILES-BEMENT-POND CO., 


TRINITY BUILDING, 111 BROADWAY, NEW YORK, U.S. A. 


OFFICES 
Boston : Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North 3d St Philadelphia : 21st and Callowhill St 
Birmingham, Ala: Brown-Marx Bldg Agents: The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Winnipeg and Vancouver. Agents for Ca 


fornia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St ,San Francisco, Cal., and 164-8 North Los Angeles St . Los Angeles, Cal, F. W. Hort 
70 C Yokohama, Japan 
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TRAVELING HEAD 
SHAPERS 
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20-inch Single Traveling Head Shaping Machine. 


Maximum stroke, 20 inches. Vertical travel of tool slide, 8 inches. With a 6-foot, 6-inch 
bed, the saddle has a traverse of 60 inches. In shops where much heavy work is done, 
the traveling head shaper is an extremely useful tool. It may be provided with various 
attachments, including index centers, vise and cone arbor. Belt or Motor Drive. 


Bement Shapers are built in several sizes and are readily converted from 
belt to motor drive after machine is installed. 


Illustrated Circular on Request. 


NILES-BEMENT-POND COMPANY, 


Trinity Building, 111 Broadway, New York, U. S. A. 
: OFFICES: 

Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North 3d 8t. Philadelphia: 21st and Callowhill Sts. 
tirmingham, Ala: Brown-Marx Bldg. Agents: The Canadian Fairbanks Co., Ltd., Montreal, Tcronto, Winnipeg and Vancouver. Agents for’ Cali- 
rnia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St , San Francisco, Cal., and 164-8 North Los Angeles St. , Los Angelos, Cal, F. W. Horne, 

0C Yokohama, Japan. 
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28-inch Pond Rigid Turret Lathe With Tool Equipment 


Have you a little spare time? If so, wouldn’t it pay to 
look into your chucking work? We can save you 40 
to 70 per‘cent. over engine lathe methods and we should 
be glad to send a man to look over your work and tell 
you exactly what saving we can guarantee. It will place 
you under no obligation to us. 


Catalog and full information on request. 


NILES-BEMENT-POND COMPANY 


Trinity Building, 111 Broadway, New York, U. S. A. 


OFFICES 
Boston : Oliver Bldg. Chicago: Commercial National Bank Blig. Pittsburg: Frick Bldg. St. Louis: 516 North 3d St. Philadelphia: 21st and Callowhill 8 
sSirmingham, Ala: Brown-Marx Bldg. Agents: The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Winnipeg and Vancouver. Agents for Cal 
fornia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St , San Francisco, Cal., and 164-8 North Los Angeles St., Los Angeles, Cal. F. W. Horne 
70 C Yokohama, Japan. 
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Your Boring Mill cannot do good work rapidly 
unless it has the proper tool equipment. Either 
the quality of the work is sacrificed, or the 


quantity is less than you have a right to expect— 


because 


It’s the 
Tools that 
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Our new Tool Equipments for Boring Mills are 
the results of exhaustive experience in that one 
line. ‘They make a mill do its best work at the 
fastest possible rate. Our new catalog AE-14 de- 
scribes these tools. Send for a copy at once. 


AGents—Marshall & Huschart 
Machinery Co., Chicago, Ill. The 
Motch & Merryweather Machiner 
Co. Cleveland, O. Chas. G. Smith 
Co., Pittsburg, Pa. C. H. Wood 


a BRI DGEPORT, Co., Syracuse, N. Y. Pacific Tool 
r & § ly Co., 556 H d St., 
u a CONN. P) VU. Ss. A. San “Francisco, Cal Williams & 


Wilson, Montreal, P. Q Chas 





The 


Churchill & Co., Ltd. London, 


* E. C., England. Fenwick Freres 

& Co., Paris, France Hetnrich 

ac Ine oO fe | oO Dreyer, Berlin, Germany. Landre & 
* Glinderman, Amsterdam, Holland 
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AMERICAN 


THE FLAT TURRET LATHE 


has many features of great 
productive capabilities, with- 




















































out any of the complications 
that tend to make operaticn 
comple x. 

One ot them is the 
AUTOMATIC SCREW | 
CHASING TOOL, shown 
here, which greatly extends 
the range of the turret lathe 
and produces a screw thread 
known to be absolutely true 
with the other cuts taken at 
the same setting. 


See pages 12 and 13 


for more details. 











JONES & LAMSON MACHINE COMPANY 


SPRINGFIELD, VT., U.S. A., AND 97 QUEEN VICTORIA ST., LONDON E. C. 





























Special Shaped Carbon, Black Diamond, 
Pointed Tools maintain their sharp cut- 
ting edges for months on Hard Rubber 
and Fibre, no matter how imjure ; they : 
TOOLS. can be sharpened and will last for years. H [S 1S ou r No. 2 
Thomas L. Dickinson, M't'r,, ‘Bench Tool Grinder 
: 7 47 Vesey St., New York. 


| Cc. W. Burton, Griffiths & Co., London, Sole Agents for (tight and loose pulley). 


Great Britain. 
It is deal for sharpening 











machinists’ tools of all 
KINKS If you haven’t bought at KINKS J i 
least one of the ten Hill kinds, running emery 


Kink Books in the past six weeks, you are just six weeks be- 


hind the great number of active, progressive ambitious men wheels in water. Takes 
who have siezed this opportunity. The best little helpers a 3 

man can have, only 50 cts. apiece (2,/ 6)—beautiful books— so little bench room that 
and full of meat. Don’t delay. Send for Circulars now. a“ 

HILL PUBLISHING CO., 505 Pearl St., New York. a number can easily be lo- 





cated on each floor in large 
shops. Catalog on request. 

















Black Diamond Files and Rasps 


PERFECT ALWAYS 


Twelve Medals Awarded at international 


Expositions - . D i a m 0 n d 
Machine 
For Sale Everywhere C O m p a n y 


Copy of Catalog will be sent free to any interested file user 
on application 





Providence 
G. & H. BARNETT CO., Phila., Pa. RL 
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ouble-ended Spindle Boring Lathe 


Details of the Powerful Machine Built and Used by the R. K. Le Blond 
Machine Tool Company for Boring Its Various Kinds of Spindles 





B Y 


This machine has been designed for 
deep-hole drilling, and is used almost ex- 
clusively for boring our lathe and milling- 


machine spindles, which range in length 


from 23 inches for our 12-inch lathe 
spindles, to 55 inches for our 36-inch 
lathe spindles. The diameter of the hole 


in each of these, respectively, is 1 3/16 


and 29/16 inches in diameter 


W. 


r. G R O- 


taneously from each end of the machine 
by the drills held in the turrets. 

These turrets, which slide directly on 
the V’s of the bed, have power feed and 
automatic stops, and carry the drills and 
other tools for boring the taper at each 


end of the spindle, as will be described 
later. In practice, one of the stops 4s 
set slightly in advance of the other, to 


S N &* 


sure keeps the cutting edge clear of chips 
and the large amount of lubricant carries 
away the heat. 

[he machine is driven by a 7'%-horse- 


power 3 to 1 variable-speed motor, 


mounted on the ceiling [he connection 
is made with a belt to the driving pulley 
n the machine. The controller is mounted 
mn hracket near th operator The 




















— 





IN 


SI 


Besides drilling the hole, a taper is 


red in each end, one end for the lathe 


nter and the other for the taper plug, 
which the spindle -is finish turned 
1 ground. We have been running this 


hine for about six months, with good 


ilts and as the design is entirely dif 
from all previous machines we 
made for this purpose it may be of 


interest 
he headstock is mounted in the middle 
he bed, and the headstock spindle has 
By this method of 


are | 


ick on each end 


ing the ored simul 


spindk s 


*Chief draftsman, R. K. LeBlond Machine 


Company 


DLE BORING LATHE OF | E BLOND MACHINE 
prevent the drills from meeting in_ the 
middle of the hol 

Provisions are made for supplying an 
abundance of lubricant to the cutting 


point under high pressure. For this pur 


pose we use a Deming duplex pump, 
which sets at the rear of the machine and 
is driven independently, from a counter 
shaft 

The working pressure carried 1s 175 


pounds per square inch, which is approx1 


mately the pressur: which the lubricant 


is delivered to the cutting point of the 
tool. Ample means are provided for filter 


ing and returning lubricant to the supply 


tank, underneath the machine. This pres 


WL COMPAN 
driving-pul ft has a pi on th 
end and dri 1 t ghat hide in 
te rediate g t vear ¢ ring bolted 
di t t { the chucks 
HEA KK AND Tus 
1} | ( | l ( { Ssieceve 
hanger each end to recei\ e chuck 
It 1 tly in the head « l 
is lubricated with the tw 9 ‘ 
in Fig. 2 hrust tak inst th 
head, a 1 enc d ag 1 har 
ened ring made in halves tf embling 
at the ther This ring 1s adjusted by 
four screw wo for each half of the 
ring, as shown There is no excessive 
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thrust on the spindle, as the cuts tend to 


balance each other 


ach turret consists of a single slide 


ind is gibbed to the bed on which it 
slides The rack in which the pinion 
shaft engages, is bolted in the middle of 
the bed. The pilot wheel is loose and al- 
lows the turret block to revolve with the 


long drills, and can be engaged with the 


shaft by means of a clutch 


Turret FEED 
The 


gear on the 


feed is driven from the driving 


chuck, 
under the headstock and 


through a series of 
compound gears, 
then with a chain to the feed box at rear 
of the bed The 


construction of the feed 


Db: OO OU *D) 
rs eee | 


Na ra’ nM 
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FIG 2 it \ILS OF SPINDLE BORING ATHI 


on these turrets is the same 


drrangement 


as that employed on our standard turret 


lathes Che machine has six changes ot 
feed, ranging from 0.0007 to 0.0025 inch 
and operated by a lever on the headstock 
The dogs for tripping the feed are cat 
ried on the front of the bed, as will be 
seen in the photograph 

Two steady rests, one at each end, close 
to the head, are provided for supporting 
the drill 
the top and one at the 


centering the drill and are 


Two adjustable screws, one at 
side, are used for 
shown by blue 
print. The upper half of the rest hinges, 
and can be thrown back out of the way 
when using the other tools, and also when 


removing the spindle 
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"ROSS SECTION AND TURRET DETAILS 





SUPPLYING LUBRICAN1! 


Deming duplex 
the 


We use a cutting compound made by the 


\ 3x 3-1Inch pulp 
| 


used to supply lubricant to the too 
Cataract Refining Company. The pump ! 
driven independently from the shop |n 
shaft and is in continuous operation, so 

to always have a full head of fluid ready 
for immediate use. The pump, of cours 
has a relief valve to take care of excessi 
this valve is set for 175 


supply and 


pounds pressure. The pump is connect: 
to a supply pipe at the rear of the m 
chine. A 


pipe and each one of the turrets, the val\ 


valve is placed between thi 


stems extending through the bed, within 


easy reach of the operator. The flexib! 
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connection with the turret msisting O1 
a pair of swinging joint is shown, 
was abandoned after trial as we found 
them to be leaky and they would 


not work successtully under high pres- 
: +} 


sure so that a set of t lescopi tubes have 


been substituted. Fig. 1 shows very clear- 
ly the course followed by the lubrican 


through the turret to the tools 
OL 


Ordinarily, for drilling a spindl 
tools are required for cach turret, a start- 
ing tool for the drill, the drill for th 
spindle hole and a roughing reamer for 
boring the taper. We use a flat drill, 
which we found aiter trying all the va 
rious styles of drills, to be best suited for 
These are mad tf flat Novo 
steel Ihe end is held im the holder 


this work 


shown in the machine in Fig. 1 This 
holder has a square hole tor receiving the 
drill, which is held in position with a set 
screw An oi] tube is screwed into th 
taper hole in the holder and extended the 
length of the drill to th tting point 
[he reamer is made solid and the flutes 
have notched teet! \ hole is drilled 
through the center of the reamet ul 
Which the lubricant is forced 

Wi dril the spindles whicl ‘ 50 
point carbon ste ita periphery speed ot 
125 feet per minute, and feed at incl 
per minute, with each drill. Our 20-inch 
lathe spindle, which is 4o inches long and 
has a hole 1 13/16 inch diameter. we bor 
in 4O minutes and finish complete in 35 


minutes, 





Shortening the Time on a Contract 


Job 


By F. E. Brown 


Che successful operation of jobbing-ma 
chine shops and foundries depends prin 
cipally upon two things, quotations and 
the cost of work Quotations must be so 
made that a reasonable margin of profit 

obtained, vet great care must be ex 

reised that the price quoted is not so 
ih as to send the work to a lowe: 
udder. 

There is no doubt that the cost of pro 

iction, even when the same number ot 
nen is employed, is materially reduced 
hen signs of prosperity prevail so that 

is often wise to take contracts at a 

se price to keep the shop busy, but it 

ist not be understood that profits 
ould be sacrificed for the sake of 
ppearances 
\fter a quotation has been made, the 
rk secured and completed, it often 
ppens that the profit estimated has not 

n realized and the blame is at once 

id at the door of the man making th 
tation 
This is not always just, because in the 


p there is a great number of wavy 
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in which these profits can be dissipated xt he ving mad 
Errors through ignorance, negligence, 01 exact di sion e pinior 
arclessness; injudicious dispositior nd equit b minating vchu 
listributing of tl work, which yfiten work wi except 
necessitates its handling fal eating x 
make proper jigs, templets or to “rig up We 
to the best advantage very often cost thi | ; iw. | t 
firm considerabl risk ot ve appearimeg o t 

Particularly in duplicate wor s it im which n t \ 
portant that a little thought be devoted ‘ d ! 
is to the bes nd cheapest way t tur ilitat Orme, an istiny 
ng rut the yroduct Ve Tt \ < l I he tact rate 1 ' i \ 
price has beet vreed upon, duplicat yrocured and bored it t r yt 
orders are received and the pt t ma the tile Ant that the lat tted nue 
second and tollowine orders can be the recess at the same time centering 
greatly increased by the previous expert itselt lwo clamps were then arranged 
ence gained This fact was we demot th late hown in Fiwure sO 
strated by a concern that had b in the t the blank when uuld be 
obbing-machins op busines ‘ el juickl e sub 
f ears I ed 
[He Work To BE Map g plane lone tofore. a 
this company had greed to turnish speci ha ler W nad 1 
from time to time at xed price quart vhik e blan vas he ( 
tities of cut ste piniol | ‘ ) d ! ’ ire ni sal " 
a3, ; 
. 
I] 
Ca —-— 
T ri 2 
B- 
FIG, 1! 
Hi ' Ni AN} 
| ig. | Havir x no tacilities for making chine, the work being done mor apidly 
the blanks, these were bought at the best with a rotary cuttet 
price, six cents per pound or about 90 [he keyseat was then cut with an ord 


cents each \ great deal of time was 
consumed and expensive material wasted 
in turning the blanks down to the re 
quired size and bevel 

This work, as well as the boring, was 


done in an ordinary small engine lathe 
The teeth were then roughed out and 
finished in a bevel-gear planet 

When the order was completed it was 
found that the profits were not as large as 
had been expected sO when the next 
rrder came it was thought that a saving 
could be made in the purchase of the 
material Instead of getting the blanks 
in the form of disks as before, forged 
steel bars of the required diameter were 
bought and cut up into blanks of proper 
thickness These bars cost about thre« 


cents per pound, just half the price of t 


1 
ne 


former blanks 
The machine work was all done in t 


same manner as before, but when the job 


was finished, it was learned that the cost 
had not .been reduced It appears that 
the time consumed in handling and cut 
ting up the long, heavy bars equalized th 
difference in the cost of the material 


Drop ForGcincs CHEAPE! 
As a result, drop-forged blanks w 


+ 


tamed for 1 cents iIprece yt the 


inary vertical keyseater and the teeth 

nished in the gear planer. ‘This method 
for turning out the work proved very 
ost of its 


production so that a very handsome proft 


satistactory, and reduced thy 


was realized on the ordet 


The time consumed and cost of ma 


le rial Tor one piri on ple te i 
follow S 
‘ents 
Blank Forging 60 
Boring—40 minutes 22 
(Machinist @ 33c. per br 
Roughing out teeth—-36 minutes t 
(Apprentice boy @ 10c. per hr 
Keyseating 10 minutes +! 
(Handy man @ 27c. per hr.) 
Planing teeth—54 minutes 9 


(Apprentice boy @ 10c¢. per hr 


Total cost $1.01, 
hes gures are taken as a tair ay 
erage Of course the charges tor power 


omtice expens etc have het been 11 


cluded as they will vary in each shop 
One can readily see from this illustra 
tion how tmportant it is that a littl 
thought and planning he given to each 

> 0 the shop betore t . ndertaken 


ind it also shows that the superintendent 
is Many opportunities of not only ear 
ing hi ilary and pleasing his customet 
by making quick deliveries, but of enab 
ling the tockholders to enjoy 


returns o1 their mvestment 
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Engineering and Industrial Education’ 


Results Obtained by Cooperation between Manufacturers and the 
University of Cincinnati as Seen through the Eyes of a Manufacturer 





BY F 


and Gentlemen: It is 





Mr. Chairman 
with some embarrassment that I attempt 
to address you on this subject, especially 
since you were privileged to hear Doctor 
Pritchett last night, who told you in such 
a clear and concise way the fundamental 
truths about this subject of industrial edu- 
cation. However, possibly what I may 
say may have some value, as it views the 
the manufacturers’ stand 


subject from 


point. 
CINCINNATI 


COOPERATIVE EDUCATION AT 


Just a few words in regard to the 
cooperative course in engineering, as ex 
plained by Professor Schneider. There 


seems to have been at all times a certain 
amount of antagonism on the part of shop 


When it 


was proposed in Cincinnati two years ago 


men toward men of education 


that this course should be established, the 
plan was laid before the superintendents 
and foremen to get an expression of their 
views of the proposition of having boys 
alternate on a job every other week. A 


multitude of objections were raised—sin 


cere, possibly—but possibly some of them 
the that 


antipathy to the idea that any good could 


were due to fact there was an 


educated mechanic; and 


the 


come from an 


it was against wishes of the mechan- 


ical men in my plant that we made the 


experiment two years ago by accepting 


After one 
these 


two of these university boys 


year’s experience, however, same 
men no longer objected, but asked for all 
the boys of that character we could get, 
and we have today six of those students 
in our plant. 

Our records show that these young men 
are not an expense, but that they at the 
present time yield a profit to the company 
They are able to do the work as well, and 
than other 


men who have been in the shop for a longer 


in many cases in less time, 
period and have had a longer practical 
Che 
plant places a time limit on and provides 
so that 


every detail of each man’s wor« is a 


training system we employ in our 


an inspection of every operation, 


mat 
ter of record, and these records show that 
in many cases the work of the codperative 


apprentices costs less than that produced 


by the other men 


I wish you could see these young men 


you would be impressed by their high 


qualities. It so happens that four of them 


are from outside of the citv: one from 


*An address before 
Trades Association 

+President, the Cincinnati 
Company 


the National Metal 


Milling Machine 
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Washington, D. C., one from Kentucky, 
one from Ohio, from Indiana, and 
only two from Cincinnati. We have had 
applications from all over the land from 







one 


young men eager to take up this course. 
The large number of applications shows 
that there is a demand for a 
practical course of training in engineering 
to fit men for the responsible positions 


very real 


of superintendents, engineers, and design- 
ers, and that our codperative course meets 


that demand 


INDUSTRIAL EDUCATION 


But, while this course produces men for 
would like to talk 
about 


the higher positions, | 
with little 
the great army of workmen that we must 


you a more educating 
employ in our shops 

I think it is a very happy event in the 
history of the National Metal Trades As 
sociation, as illustrated yesterday after- 
noon and last night, and again this morn 
that 


industrial education 


ing, we are alive to this subject of 
[ claim that this ques- 
tion of industrial education is an economic 
proposition—as much a part of your bus- 
iness as the purchase of materials, the em 
ployment of your salesmen, your advertis- 
ing men, or Consider how 


your managers 


much time you give to the planning of 
the time you spend 
plant, 


and the careful study you give each ma- 


your shop buildings, 


investigating equipment for your 
chine to determine which one offered will 
produce the greatest output. The careful 


attention that American manufacturers 
have given these matters, has been a large 
into the strong 

Sut I ask you 


in all fairness, how much time, how much 


factor in putting them 


position they occupy today 


careful thought, how much consideration, 
have you given the subject of labor in 
your shops? Is it not a fact that you have 
dismissed that subject largely from your 
the 


superintendents and foremen? 


hands of 
What 


you know of the feeling toward you of the 


minds and placed it in 


do 


men in your shops? Have you investi- 


gated the conditions under which those 


educated and the limited extent 
Are you 
actual relation existing between 


men were 


of their education? conversant 
with the 
at 


the foremen and the men in your employ 


ment? Is it not a fact that we have con 
sidered this labor more or less in the same 
way as we do a piece of machinery? We 
go out and buy it as we do a small tool 
and then we forget about it, because our 


the 
problems of organization of our business, 
the 


thoughts are centered upon larger 


expansion of our foreign markets, and 





G & 
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similar matters which are of more imme- 
diate importance than the consideration 
of the conditions of labor. I ask you 
again, how much time have you personally 
given to the sociological side of the man- 
ufacturing problem? 

I claim that we are dealing with a big 
problem, a part in the solution of which, 
naturally, devolves upon us. Recent legis 
lation, State and national, gives evidence 
that there are already other forces at work 
demanding something for this labor; and 
unless we assume our part and give intel 
ligent consideration to the various factors 
of the problem which immediately concern 
us, other persons or agencies will usurp 
our place, and I question whether they 
will solve the problem as wisely for the 
common welfare as we can do it. 


4 ScHooL SHOP 


Just a We have in 
plant 38 boys who are under contract with 
We find 


these boys so deficient in elementary com 


RESULTS FROM 


few figures: our 


us to learn the machinist’s trade. 


mon-school education, that they are un 
able to translate fractions into decimals; 
unable to read the simplest drawings ; 
in fact, unable to use tools requiring any 
By inquiry and investiga 


and 


mental effort. 
tion we find that the average attendanc« 
ot those 38 boys in the public schools is 
just seven years, and the average attend 
in the schools of Cincin 
Think of it, th 
average age at which boys leave the city 


ance of all boys 
nati is only five years 


schools is 11 years, and that is the kind 
of material you are working with in your 
shops today. 

We found it 


months realizing 


desirable about eig! 


ago, how imperfectly 
these boys have been trained, to employ 
teacher and organize an apprentice scho« 


of our own. Each boy attends school tw 


hours one evening each week, 19 bo 
meeting with the teacher on Tuesd 
evenings, and the others on Thursd 


The class hours are from s 
The teacher is himself a train 
shop man, with natural ability to tea 


evenings. 
to eight. 
who, some years ago, saw the need of 
practical school for mechanics, and is n 


And 


the great difference between education 


making this his profession here 
the common schools as we find it, and t 
sort of education that we are giving th 
Instruction in our apprentice sch 
We do 


them to recite lessons, but we teach th 


boys 
is direct and practical not 
to solve problems, and all the problen 
have a direct application to the work ea 
boy is doing in the shop. 
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The results that have been obtained 
thus far are exceedingly encouraging. 
Here is a paper of one of these boys 
showing his work last June. He has pro- 
gressed until he is able to do a drawing 
like this. Here is another paper dated 
last July, one of the first lessons of the 
boy, and here is a problem that he did a 
few weeks ago in square root. Look at 
the character of the work. These are 
free-hand sketches of the pieces that the 
Now this 


may seem a trivial sort of proposition; 


boy is working on in the shop 


but a boy that cannot do better work than 
this of last June, or the slovenly work like 
that first lesson, is likely to do pretty slov 
enly work about the shop; he is going to 
be careless about the use of the tools, 
areless about the finish on his work, and 
the accuracy of the pieces; whereas the 
boy who has been taught to solve prob- 
lems in square root and can put them 
down as neatly as this, is certainly being 
trained to think, and is acquiring the habit 
of careful, painstaking, thorough and sys- 
tematic work. All this will surely make a 
more efficient workman, and in _ their 
higher efficiency we will find ample com 
pensation for the special training we are 
giving them now. 


EpucATION vs. STRIKE BREAKING 


It was said yesterday that this associa- 
tion was organized for, and its money 
must be held sacred and devoted only to, 
strike purposes. We may win our strikes, 
and unions may be broken here and there, 
but you are not breaking up, and you 
never can break up, the sympathy that 
exists between one workman and another. 
(he affiliations of labor are the natural 
utgrowth of a human instinct 
We are undergoing a rapid change in 
cial conditions; coincident with the de 
elopment of business, wages are grad 
lly going higher; the changed social 
ditions will inevitably bring about a 

iter working day, and unless we find 
me solution, some way in which, by in 
lligent codperation with our employees, 

can raise the efficiency of labor itself, 
are facing a condition under which 
costs will increase, and in a short 
me, we may not be able to compete with 
her nations. But I am optimistic on 
is proposition; I believe that through 
dustrial education we can in time so 
prove the quality and efficiency of our 
n as to bring about that intelligent 
peration which will permit us to pay 
the higher wages, permit us to give 
the shorter working day, and yet 
rmit us at the same time to hold the 
of the unit of product to where it is 

v, or still further reduce it 

does not matter much in what form 
do this industrial education work. | 
ended both of the meetings of the 
tional Society for the Promotion of 
lustrial Education, the original meet 

in New York a year ago, and the 
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recent one in Chicago, and I was intensely 
interested in the things that were said 
there; but I came back with the convic 
tion, and this is a matter which I would 
like to impress upon each and every one, 
that the manutfa 





turers themselves must 





initiate this movement, that we must our 
selves make the beginning, in whatever 
form it may be; in our shops first, then 
in the community, and with such success, 
that the work must finally become a part 
of the public-school system 


THe WiNoNA INSTITUT! 

Coming back to the trade school at the 
Winona Institute, which was discussed by 
previous speakers That is a good ex 
ample of what we can do as a national 
association. There are all sorts of trade 
schools, so-called, but there is only one 
right sort of trade school, and that is the 
kind we are building up in Indianapolis, 
which shows, that if the manufacturers 
take up the proposition in the right spirit, 
they can establish trade schools that will 
be profitable to themselves, and, what is 
more important, they will attract to these 
trade schools that better class of boys 
who have heretofore staid away from our 
shops. 

I want to quote a part of a letter which 
I recently received from Wm. Gilbert, 
of the Buckeye Foundry Company, one 
of the committee of the Winona foundry 
school: “I feel that in the near future 
every manufacturer of this great country 
will wake up to the proposition of educa 
tion of boys in the different mechanical 
lines. Our foundry school at Winona 
has been a decided success. On the Ist 
of March, 1907, we decided to put it on a 
commercial basis, and started out solicit 
ing work from the different manufactur 
ers in Indianapolis, the result of which was 
most gratifying to the committee, also to 
the management, and the scholars 

“IT had ten letters from ten different 
concerns testifying to the fact that these 
‘astings were not only well made, but 
were as good castings as they ever used.” 
He goes on to say, “We agreed with the 
boys to divide the profits’—did you ever 
hear before of a trade school dividing 
profits? “We agreed with the boys to di 
vide the profits after all costs had been 
deducted, which netted them a very hand 
some ingome, some of the boys making as 
high as $12 per week. We find that a 
good bright boy with competent instru 
tors, working seven hours per day, six 
days a week, at actual foundry practice, 


acquires more knowledge in three months 


than the average apprentices in our foun 
dries acquire in one year There is no 
doubt in our minds now, that a course of 
two years in our school at Indianapolis 
will turn out a finished Ider.” 


THE Procress or GERMANY 


This is not a trivial subject; it is n 


a new subject either; it is very old in 


some of the older untries. I am going 





t read you some extracts trom the No 


number of the Jeachers 


vembel! [Qo, 

College Record, which contains a special 
report on the industrial improvement 
schools of the Kingdom ot Wuerttem 
berg, Germany Out of eleven thousand 
ecruits f t i examined in 
Wuerttemberg ea \ nly thr madi 
vidual ‘ ue e found to be 
illiterat Illiteracy in our country, b 

ginning with the best, is 23/10 per cent 

nd runs as high as 385/10 per cent. in 
Louisiana In New York State it is 5% 


per cent What is the result of all this? 
‘Take this illustration 

one of many—the single item of ma 
chinery and tools. Germany’s sales to the 
United States have doubled in the five 
years from 1900 to 1905. Meanwhile, 
American sales to Germany, in this line 
are now about one-third of the totals of 
live years ago For the same period, Ger 
many now sends to England twice as 
many finished products, receiving only 
two-thirds the former imports. To Swe 
den, Denmark, Argentine, and Chile, Ger 
many now sends double the quantity of 
machinery and tools exported five years 
ago, while to China it sends five times 
the former amount, to Canada four, and 
te Portugal three times the quantity sold 
in 1900. In the case of all other coun 
tries there has been a gradual increase of 
trade 

“Our consuls, importers and manufac 


ho are in touch with the situation, 


turers W 
seem to have agreed that this successful 
German invasion of the world’s markets 
is the logical outcome of the greater aver 


age efficiency of her workmen.” 


N eT Q T the repe t 
Massa etts comm n o1 in 
1 t n1 education, I q te ft fol 
lowing i mployers testified that inu 
facturing was b ming more difficult and 
more expensive iuused by a lac! t 
skilled workmet his lack is not iefly 
the want { manual dexterity t 1g 
such a w ), but the w 
what may | 1] ndustrial F 
By this is nt mental pov b 
yond the t whic] ds 
for tl] mor! t, to the « \\ 
have prec d tot 
followed it—power to tal vhol 
proc } ledge of m 5 
cost, ideas of organization 
1 conscien wh r ] 
t >» intellige i t 
+ ‘ rY } 
t will rece 
. 4 ; ent! , 
Ss t l d str ( 1 Wi 
= ter i ats ; 
tellige whil ! 
skill 
I wr n tect 1 hef 
mic + + + W } ; ‘ e 
f - - ld offer , 
] ‘ 1 ; 




























tunity te oaden thelr Knowledge ¢ 


principles of their trades 
further, speaking of 1 


rotting 


lhen q 
climination of the apprenticeship system 
lhe effects ot 


broug 


these 


changes repeate dly 


ht to the attention of the commis 


sion. are not most serious, where we 


in a lack of man 
that marked), 
side, 


naturally expect, 


might 
ial 


but on the 


(though is 


intellectual 


emerency 
moral 
of 


and 
values, a 


atti 


side d sense 
life, 


labor.” 


here on 


IS a 


one-sided view ot and a wrong 


tude toward 
And 


Inquireé 


quoting still further * Bismarck 


1 of the offcer* in charge of the 


Ex 
the 


Centennial 
effect of 
of German goods with those 
‘Our 


at 


the 
to the 


exhibit 
1870 


(,erman 


position 1 as 


comparisol 


of other countries lhe reply was 


eoods ure France 


heap and wretched.’ 


stood out at this exposition as superior 





the boys in Chicago were receiving the 
same sort of training 

Now just a few words more and I am 
done There is a human side to this 
proposition that I think is also tremen 


dously important 
plants is based entirely on the question of 
dollars and 
sisting 
each department to produce a little more 
this month 
whom you depend for this ts living in the 


present; his wages are dependent upon 


how much his department produces for 
you this week or this month, and there 
fore, what human interest has he in the 
man under him? What interest has he 
in the future of the boy who happens to 


be in his department and who is there for 
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cents 


m increased output—you 


than last 


the special purpose of learning the trade? 


Is it 





not a fact that your foremen do not 





he operation of your 


you are constantly in- 
want 


lhe foreman upon 
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- A Cam-gninding Rig 










The accompanying illustrations show a 
highly interesting method of grinding 
cams for automobile-engine valve gears, 






which is in regular use at the works of 
the Premier Motor Manufacturing Com 


The device is 






pany, of Indianapolis, Ind 
shown in position in the grinding machine 
Fig. 1 It ot 
frame mounted between the centers of the 
the centers 







in consists a swinging 






in line with 


the 


machine, a gear 


and driven by 






connecting 
with an equal-sized gear on a shaft below 
it, to the left-hand end of which the mas 


machine, 







ter cam is attached, while the cam to be 





rround is attached to the right-hand end. 
g 







The master cam abuts against the stop 
piece, with which it is held in contact by 
a weighted curved arm attached to the 
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IN N 





OPERAT 





IVE 





te all other countries in those manutat 
tured goods which displayed skill and 
training Germany took her cue fron 
this, and entered upon a career which has 
brought her to the front rank in the pro 
duction of goods both useful and artis 
ti England took her cue also Phen 
began the crusade for the establishment 
of traming schools, the inauguration of 
manual training and industrial educatior 
m every direction, and England =f 
while held her supremacy 

Now listen to this Industrial ed 
tion m4 vVariot forms in the United 
States is only one-fiftieth as extensive 

is in German In the Kingdom of 
W uerttemberg 55 me cent of the bovs 

cne Is bee mmstruct a na pre 
, , 
pared for some vocational training Phe 
tatement wa ic short time ( 
t lec ' ' tent! ; ne cent ? 
[ 

Lhe Cermalr ommissioner here referred t¢ 
was Profess« Reuleanx This low estimate 
of the quality of German exhibits at” the 
Centennial mode him.at the time, excessively 
inpopular at home but his report is now 
ooked upon as marking the turning point it 
German industries and its author as a man 
f rare courage in telling plair thougl iI 

nieasant trutl Eprret 





| 
SCCK 


tistics here to show that only a smal 


GRINDING RIG FOR Al 


























rOMOBILE CAMS 





to employ apprentices? I have sta 


per 


centage of shops in this country employ 
any apprentices at all 

Under the present system of manufac 
iring we are practically using up our 
supply of labor. We have not paid any 
attention at all to finding a new source of 
supply, nor have we given any thought 
to its proper training. Our very system 
f demanding production from the fore 


an who employs the men, eliminates the 
v; but we, as manufacturers, are not 
ing in the present day only, we will 
ive to carry on our businesses tomorrow, 
ul next year, and ten years from now, 
it certainly would be wise on our part 
ike sucl effort as will enable us to 
cruit labor from new sources of supply 
d give reful heed to the cultivation 
S sources of supply as we now have, 
ke 1t more efficient 
S s one of the best things for 
Ings id 1 ften used at sea or 
gine guid rank pins. It is best 
| vale ad 1 xed wit ] 














FIG. 2 DETACHED 








this arm with is dependent hook 
the 


picture 


hxture 
but clearly 
that 
can 
speed as the 


the 


weight, being 


It 
the 


without 
the 
turning of 
at the 


oby 1oOus 


the 


shown in 
the 


revolves 


1s 
vith 
shatt 


gears 
Salle 
machine, and at 


spindle of the sami 


time swings to and fro in a manner de 
termined by the master cam, of whi 
the form is accurately reproduced 

Fig 2 shows the device detached fron 
the grinding machine and viewed fron 
the opposite side to that shown in Fig 
The cam to be ground is thus located at 
the left-hand end of the shaft, whil 
the master cam is at the right and, 


is attache 
lis bracket 


shown, behind which 


to a bracket 


its 


stop, 


the rear end of tl 





cing show 11 operative position 1 
Fig. t. | der toinsure the absolute 1 
production of the shape of the master « 
the stop against which it works is curve 

the same radius as, the emery wh 

e center of the curve being likewise 

e center of the wheel 

the best of our knowledge this 1 

roducti i 4 shap if the master ¢ 

me tt ’ ; ry =e 








1d 
op 
by 


he 
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Cutting Tools, Work-holding Devices and Convenient Appliances for 


Keeping Vertical Boring Mills and Their Equipment in Order 





SPECIAL 


lhe engravings illustrate some interest 


ng tools and appliances developed by the 


Bullard Machine Tool Company, Bridge- 
rt, Conn. for use in connection with 
ertical boring and turning mills 

OMBINATION BorRING AND REAMING BAR 


Figs. 1 and 2 represent a combination 


cutters 




















I COMBINATION BORING AND REAM 
ING BAR 

ich are used in the following mannet 

machining cored holes The chan 

ing cutter 4 is first employed to cham 

the edge of the hole so that the cut 


that follow will have a surface 


rt on and will be kept out of contact 


true 


the scale Roughing cutter B 1s 
passed through the cored hole to re 


the scale and 1S followed b tr 
rrects 
the 
D, which is 


nish sz 1S len rin throve 


C, which ec any er! 


Doubl 


0.005 U1 


B following 


core 


1tter 


for the tinal or re 


trom the edge of the cutter lhe method 
ot holding the roughing cutter in the 
square opening in the bar and the flat 
finishing cutters in the oblong slot will 


It 
noticed that this combination tool 
hole the 


remaining holes entirely 


be understood from the line drawing 
will be 
thus 


fre e 


but 
the 


for other tools 


utilizes one in turret, 


leaving 


Cut 


TER GRINDER 
lig. 3 illustrates a grinder developed 
especially for handling the  boring-bar 
cutters. The cutter 1s held on a swiveling 
chuck and passed to and fro by hand 
across the face of the cup wheel The 
slide carrying the work is light and so 
mounted as to be easily reciprocated past 
the wheel The cutter rests. against a 
stop and is first squared upon the edges 
and then the table is tilted to give 
the clearance angle on the ends Grad- 
uations show the settings for both 
the reheft i the cutting lands and 
also for the greater clearance back 
of the lands, the land on cutters 3 
inches and under sually being relieved 
| 
| 

= 
| 
___ }— 

2. COMBINATION BORING 
rom 2'. to 4 degrees while t clearance 
hack of the tal iO ck The cut 
ter grinder also tak ire of t heveling 
of the cutters on the front of t corner 
and grinds the ired relief t ird the 


by 


cross-feed 


Sizing 


cutter 


rious 


means 


dicated 


In Fig 


CORRESPONDENCE 





are obtained with certainty. Th« 
required diameter is also readily secured 
of the graduated dial on the 
screw of the work slide A 
cutter and reaming or finishing 

are shown in Fig. 2 and the 
angles as ground are clearly in 

STANDARD SizeE BLocks 

$ is shown a set of handy size 
blocks which are made of tool steel, hard 
lhe blocks are 


ened, ground and lapped 


tor single dimension only, the nineteen in 
the set giving sizes of 1/64, 1/32, 1/1¢ 
¢ inch and .then ranging by eighths to 
2 inches They are intended for setting 
tools on boring mills, are equally useful 


for planer work and may be combined t 


vive 


of course, 








tl 


1¢ 


} 


not 


hight required 
intended 
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] 


to torm 











reterence gages, but are for 
use on the machines d ar 
within 0.0008 inch 
\ Levetinc BLocx 
Che line drawing, Fig. 5, il 
: | 
LJ 
i 
| . ; : 
i 
: 
‘ 
ttere A larger i 
g Cu 
| 
| 
| 
| 
| 
1 
185 wall 
' 4 
RI t N ER 
| g B 4 
( | b service ndet 
v lis, p iwners and other m 
The block is so proportioned 
e the place of tw bricks 


i 


ks 


are, 


standard 


ccurate 


regular daily 


te 
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May 


cut square with the base to hold the ad- 


foot of the machine is provided with a_ two will 
lead pad forming a seat for the machine, can then be corrected justable shoe at any desired hight 
hick 1] rey t fro ‘ine iarre 
which will prevent it from being jarred oo @ _— a - 
off by vibration. The wedge-shaped plate CoMBINATION Toot HoLper 
, : , ; \. standard tool equipment for a bor o: , 
is readily adjusted in either direction by - a = ; ; 7 hi nate In Fig. 8 is shown an O. K. tool holder 
’ Ing mill is shown 1n ig. 7 n this view, ¢ . 
me Se PP . — es id } | il] and set of tools for use in the turret 
im addition to the cutting tools are illus , . ; 
— —— 1 heads of vertical turret lathes and boring 
- ( LAR 4 ] } ] Ce 
. . Lratee numi I Ot Homing evices, . r ° } 
buil ae saath and turning mills. The holder for these 
p l a iv. f putrit 1 ng ‘ convenient set o screw . . ° ° : 
_— in ' eats tools is forged from high-carbon machin 


ery steel; and the cutting tools themselves 











steel and 
rhe holder 


with nurled handle is used when regrind 


are forged from high-speed 


ground to the forms shown. 


ing the cutters. These O. K. sets are made 




















FIG 3 CUTTER GRINDER 


the of 


for facilitating maintenance ac 
curacy in shop squares which are used 
for testing machine uprights and other 


niembers. ‘The base of the device is really 


a carefully scraped surface plate to which 
attached upright [ | 


in support t 


whose sid 


\/ 





FIG. 6. A SQUARE TESTING DEVICE 
HI pa . 





\ 
ff ] _ 
tial 





























, Ca 
- ’ 
FIG, 4. A SI F SIZE BLOCI : J: 
| allel Lhe square t be tested 1 placed 
the urface plat vith the edge of the : 
le against the edge of the straight-edge 
ich is then ad 1 to bear equally 
nst top and botto f the black lhe FIG. 5. A LEVELING BLOCK 
ight-edge is clamped and the blade of 
are 1 pl n contact with the dogs which, 1f desired, may be used in’ in several combinations for both the 
ide of th raight-edge. In this conjunction with the combination chuck _ tical turret lathe and boring-mill 
if the square bears equally the where the gripping surface on the work 
id bottom is accurate. If it does is short. The set of adjustable blocks are Toot STanp 
v qually at both points the open- further conveniences for facilitating the [he tool stand in Fig. 9 is provided 
I etween blade and straight-edge can locating and securing of work on the bor shelves which revolve on the vertical 
ed and dividing the amount by ng-mill table These have ratchet teeth port, and which are arranged to carr 
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different tools ordinarily used on boring 
mills. The entire stand is of metal and, 
as will be seen, is accessible to the oper- 
ator at all times. 





Experience with the Piece Work 
and Premium Plans 


By CLINTON ALvorp* 


Under the day’s-work plan the employer 
finds fault with the foreman for the un- 
due cost of things and strives, by pres- 
sure of scolding and stirring up of pride, 
the The 
leads to the adoption of piece work, and 
the told he 
ticles for a stated price in the future 


to increase output high cost 
make ar 


The 


employer then waits until the workman 


workman is must 


who had been earning say $12 per week 


by day’s work has climbed to say, $16.50 
per week, and then he cuts the price. If 
undertake the 


work at the new price somebody will; if 


the employee refuses to 
he keeps on at the new price he learns the 
lesson his employer has taught him, as he 
W ould he not 
be foolish to exert himself sufficiently un 


now knows his pay limit 


der the new price to get up to the old 
$16.50 per week again? Let me give an 
illustration. A well known manufacturer 
was discussing cost systems with m« 


His plan was piece work with continual 
He loafed 
never did within 30 per cent. of what they 
told the 


cuts claimed the and 


men 


uuld; and to prove it following 


Worcester 


Loom 


*President the Company 
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incident. A workman had been with him 
for some five years, and as his work had 
been on one line most of the time they 
had his production within close limits 


The price had been cut several times. The 
workman left for some reason and a new 
man was put in his place. The first day 
the the 
25 per cent., and the second day it went 
the third day this 
the 


stranger increased output almost 


up to 35 per cent.; but 


production dropped to the figure of 


first man and stayed there. I remarked 
that his shopmates had told the new man 


he was simply working for a cut in price 


and our manufacturer admitted that this 
was pr bably the cas« I tried to show 
that the men had been well educated, and 
had learned their lesson, but my friend 
could not see it and claimed they were 


simply loafing 


[he incident just mentioned shows that 
the piece-work plan, as an instrument 
for decreasing cost, tends to defeat that 
object after the first one or two cuts 

It is in appearance a system of rewards 
in which the man who works the hardest 
gets the best returns, but the cuts will 
come, and a cut is a punishment for do- 
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7 TC 
ng we ( pie vork 1s 
not t; it as the ergetic worker mak 
ing the ge production who is punished 
Phe goo ds he must work harder 
after cut to get the same pay; and 1s 
ther cle f th irticle who would 
keep up the pace for daily increase with 
the knowledge that cuts were coming ? 
The piece-work and cut system results 
n greater Output and less cost than under 


day work, but the spirit of progress 1s 


checked The workmen push their earn 


ings as near the cut limit as they dare 


ind then stop making further effort 


About 


was talking with 
an imtelligent American 


SIX VeaTS ago | 


workman who 


had been on the same work for over I5 
vears. Hle was turning cast-iron pieces at 

speed of 24 feet per minute using 
Mushet steel I described the new high- 


speed steels ind argued for a speed of at 


iron 


tTeet pel 


least 50 minute, as the was 


oft and the chip light. Finally my friend 


said, “Well, Mr. Alvord, I have been cut 
three times in the past 15 years and what 
is the good of getting it again? I guess that 
peed is good enough for me.” 


\ number of vears ago a friend of mine 


worked for meter company \ 


certain part of the meter was given to 
hin piece work, and he pushed the pro 
euction ind CONSE| rently his wages, up 
until ; it came Ide accepted the cut. 
rigged up me better holders and again 
advanced 1! uctior il wages, only 
1 4 ( econ 1 hie process Wa 
conti er ( V1 ne of 1 new 
forn ) 1 \ d be main 
tal vithout ] ed . oft cal 
| ( ( third ti le pr 
' P ( |? is] } ore < 
rv When t fore 
nati { \ T | \ he ) - ce ] 
producti | dat hiding «a portion 
f the timshed product under the pile of 
ugh | 1 war hi nN achine, turned 1 
itable number finished He knew. the 
lang in ul was careful to keep o1 
ile ele 7. void a t lhe parts 
that were hidde were brought out from 
day to day, and turned in to help swell the 
pav envelop at time when he had been 


working entire at day's work 


I] give these instances to show the real 


leading and teaching of the piece-work 
plat Is there reader who has not 
heard or seen similiar cases 

Under day's work the employer gets 


all the gain of inereased production 


under piece work the workman gets the 


immediate gain. The premium plan splits 


the ditference between these two. F. A 
Halsey, of New York City, was the 
originator of the plan Under it as a 
rule ere something wrong if the 
workman does not cut the time limit by 
one-thire The hope of an increase in 
dollars from extra diligence must be ex 
perienced before one can appreciate the 
driving force it exerts \s production 


increases the man’s wages go up, and the 


ost of the worl goes down Could anv 
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No one 


impetus given to one s 


thing be fairer to both parties? 


an understand the 


work by the knowledge that extra mone) 
is to come from increased effort until it 
ias been given a personal trial 

Some may say that it shows up the 
superintendent and owners pretty well 
when a time limit is set and a workman 
‘uts large slices from it, and the self 


sufficient often say that they would never 


set a time limit that a workman could 
divide by thre« Maybe not, but try it 
and brag afterward. The premium sys 
tem certainly shows up the office, for the 
man who is working on “premium” has 
the hope of gain before him to stimulate 


his brain, attention and energy just as a 
man in business for himself is spurred on 
to greater forethought and more careful 
planning by the expectation of gain 

A friend of toolmaker, re 


cently paid me a 


mine, a 
visit \ 
job of drilling and counterbor 


workman was 
doing a 


ing A 
for six arms, and he must drill and ream 


hub had cored bosses with holes 


inches and counterbore the 
My friend looked the 


the holes 1% 


ends of the 


he msSEeCS 





job all over and gave his opinion that 2 
s ts 
2U's v ) 
eo - 3 
iat 
eal \ 
} ? 
te |} 
1s ‘ee ——— 
iy y 
ial i lt is 
F.1G. 
, FCES oO} 
u is good rapid time in which to 
do the job That would be 20 different 


yperations at 6% minutes each. The tirst 


1 
Nours 


time done the work had occupied 2 

24 minutes per piece, when four hubs 
vere run through, so my friend was close 
to the mark. The first premium time was 
54 minutes, and at the time when my 
friend saw the work done it dropped 


down j6 minutes, and since then it has 
been lowered to 39 minutes when eight 
hubs were run through 

If the men work in gangs the reduc 
on m time is not nearly so marked 
Kkach man appears to be afraid he may 
work little harder than his mates, and 
he knows the extra time gained must b 


divided among the rest Premium work 


by gangs is good, but the gain is not so 


pronounced as with individual work 


he gear blank for 


he 


first time we put a 


120-tooth 6-pitch gear on premium t 


workman almost threw up the jol He 
was told he need pay no attention to the 
premium card, but just take his regular 


gait, and if he earned anything it would 


come to him Finally with much grum 


bling he hegan the work, but informed 
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foreman, most forcibly, that no man 
living could come within the time limit. 
he talk had taken up a portion of the 


and after 


12 blanks, 
all-knowing 


but there 


the fifth one was finished our 


were 


time, 


workman began to whistle, for he found 
he was ahead of the game. It is a good 
sign when a man whistles while he 1s | 


working on premium. 

We have changed men several times on 
man 
time 


The ‘ 


that turret machine, and a_ new 


objects 
that 


vigorously to the 


blank. 


always 


allowed on large gear 





foreman brings out the record card to 
prove his statements, and finally, if the t 
castings are good and soft, the new man I 
will make a new record 
The objections brought forward by the 
workmen show clearly that as a general 
thing the men have no idea of the time 
required to do a given piece of work. 
When I insisted that the shaft shown in 
Fig. 1 could be finished, exclusive of cut 
ting off and centering, in 10 hours there 
was war in camp at once. The foreman 
argued that possibly it could be done i 
i2 hours, and we used a time limit of 1 
hours, so as to encourage the workme 
155.5 
24 Teeth 
o% 2 6 Pitel 
Ss 2 As 
| = s 2 
a => 5 
Tap? — 
lo 
' , 
> 
FIG. 2 
first man tackling the job wanted 
hours and the talk of 10 hours mad 


throw up his job The first premiu 
time was 9!) hours; it then dropped 
degrees to 7'2 hours, and by encourag 
ment to 6'2 hours, which was a rec 


for several months 
lisgusted the time on 
back to & and 8 hi 
the 


time to 6 


My foreman be 


thece ] 
thes¢ > 


when 


went and 


Urs, 
next four shafts w 


and 


Nobody knows the 


broader cuts 


reduced in then to 


hours shortest 


n which we can do the work witl 
facilities Che shaft is made of j 
soft steel, is 7 ft. 354 inches long, 


weighs 326 pounds in the rough. W 


move O& pounds of metal and ther: 
four micrometer fits 

The teeth of the bevel gear show a | 
lig. 2 can be cut in a milling machi 


33 minutes when working premiun 


in lots of 20 or 


more Our day-v 
time was | hour and 10 minutes. 
soft castings and the premium plan 


cnabled us to decrease the time of 


teeth down to 48, 37 


, 36, 35 and 33 





teeth 6 dian 


tooth must b 


[here are 24 





pitch, and as each 
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twice, the your 
hustling to put o1 t] 
uts, shift over his 

more cuts, and remov: 


In 33 minutes 


The foreman can hel 


in a substantial manner 
pays to enlist his help by 
centage ot the carning 


can grind their tools, get 


pre ved tools, ind help 


give my foreman sul 


cent. of what his men mak« 


Chere are a number 


ns which arise for decision 


nium plan is installed 
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entage of the premiun 


equal to 25 per 











rst Hlow many 


mbitious work: 


STrT\ fe 1) Case 
1¢ th the ManaLken 
ists in cutting the 
1.7 
es nis week! 
t ount : 
{ \ Wor? 


shaft similar to 


his time is fairl 


of ordinat carbon 


> 1 
Remembs i¢ 
aay, the ri 


chanes f t 
( tie pled 
ry 1s he | 
l If the lalla 


he time limit be 
\ high speed steel 


ne time lin lit 17 











niums for his ingenuity and torethoug 
These questions are simply a_ few 
the very practical ones that arise 1 


operation of the premium pla 





A Double Vertical-spindle 
Attachment 


he double vertical-spindle mulling de 
ce shown 1n the accompanying halt-tone 
illustration and line draw 
was designed by the Kearnm & Trecker 
Company, Milwaukee, Wis., for som: 
their special work, and makes an interest 
ing addition to vertical-spindle muillins 
attachment 


From Figs. 1 and 2 it will be seen that 


this attachment is supported fron 
overhanging arm and driven by spiral 


gears from the main spindle of the milling 


machine Che design allowed the us: 
larger gears on the main than on the ve 


tical spindles and makes it possible t 


make the angle of the spiral gears 


favorable for a drive of this kind lhe 
angles are 54 degrees for the driving and 
36 degrees for the driven gears 

| 


1 he work to be milled 1s chucked in ft 


regular wav and the table fed to the left 


is we stand facing the front ofthe 
. 


hine | his particula: vork had tw 
hye ladles . own in lig ; incl on thi 
iccount It w decided to run one spindl 
ngvht-hand and the other left so that bot! 
utters would be running against tl 
r the ilder 
It w ect f h li ‘ 
! il ‘ 1 ned i yr r 
( ‘ it ! y wear ne ¢ te 
viii u t sid idjust 





nach Ip : ne ad ‘ 
im ithougl 
—_ = 

| \ )) 
| BAT} J 
| | y 
| | | 
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718 
evident that could be greatly increased by 
furnishing a spiral gear on the arbor to 
take its end thrust against the bearing 

the housing in place of against the 
irbor itself. This would mean, of course, 
the use of an arbor without arbor collars 

The casting containing the spindle bear 
ings was made separate from the piece 
that clamped around the arm on account 
such an 


the convenience arrangement 


afiords in getting the spindles square with 
the top of the table. 

Cutters and arbors used in these spin 
dies have straight shanks and are backed 
up by the screws shown through the hol 
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Making Dies for Wire Drawing 


While there is little to a wire- 
drawing die as we see it in place in the 
drawing machine or bench, the making of 
the line of 


details inter- 


very 


it is somewhat out of usual 


machine work and its are 
esting. 

These blocks or dies are cast of a spe- 
to still 
further increase the hardness are made in 


This makes a very 


cial hard-iron composition and 


an iron mold or chill 


hard die suitable for drawing wire, yet 


from the nature of the mixture, a metal 











ee ne 
: boobed eve 
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l | I pr its lig ( 
st ent o! } l It det 
} ort] to eX t kk el whet 
yustnic tten the ) 
( lighting th vork I 
littl f the ordin 
! f Almond x1bl 
ili b k which 1s 
sell This |} 
l ill Lilie lig being 
1 better position with regaré 
ter and the work tl 


} } N AN } 
nou 1 vc Drittlhe I Trac 
ure looks hard than most castings we 
re ipt t S¢ 
These dies vary S] from the small 
dca ng VI t] f] , Sa I 
es in diameter t larger strip dies 
fp ips 24.x8 ich \ portion of 
nolding di dep nt « 
e McFarland | & M ine ( ! 
| N. J hown in Fig 
d { | Tt tiie 1m Ww 
bunched and poured. Details 
it ld wn in Fig. 3. The top 
ries the pins rests in mold 
iw I the end opening 
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for pourmg. The men pour until the 
metal is level! with the under side of the 
top and get them very uniform indeed. 
be- 
sixteen 


number of holes five 
Fig. 2 


the 


The vary, 


shown in while 
used when 


Some of 


ing 
are to be 
these seen: in 
the front row, both with and _ with- 
out pins. The hole in the die is tapered 
as shown in the section in Fig. 3, this 
being produced by the iron pin which sets 


are holes 


small. ean be 


through the top and rests its point on the 
bottom of the mold, this point making 
the small hole which comes through the 
at the face 


casting These points do: not 





ENTON N 

lways quite break through, parti 

on the small sizes, but that is a 
which can be corrected when it con > 


finishing the dies for use 


It will be noted that these di 


rest on steam pipes and two conne: 


can be seen at the left coming dow! 1 
the leader. This is for heating the 

hefore pouring so as to insure good 

is and dry out any moisture that t 
be in the molds. The exhaust } 
from small engine and from | 
steam hammers which swage dow: e 





ends of the pins serves for heating 
ifter the first 





steam 18 not necessary 
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inas ‘heen poured, as the castings warm the ‘This is a rather ticklish job, but those Straightening a Locomotive 
molds up for future pourings who do it soon get accustomed to it and Fires 


The molds are set, the pins placed in_ the dies are made very quickly. The main 
their holes, the castings poured and then precaution is to run the drills and:ream - 





the boys commence to open up the molds, ers very slowly as in the case of turning By Davip R. LLEWELLYN 

jarring the tops so the pins fall to the’ chilled iron rolls for rolling mills - 

floor. Then new pins are inserted as fast The McFarland Foundry has been mak We had a job the other day which may 

as possible and the molds set over again ing these dies for many years, and it is be of help to some of your readers in lo 

for the next heat, which is poured as motive shops r work of a similar 

soon as the ladles get arourd the first nature 

time. This takes a tremendous quantity \ heavy passenger locomotive came in 

of pims, as it is not uncommon to pour with a bent front frame, the bend 

five heats in the afternoon and the pins ring just ahead of the saddle, so that t 

must be ready beforehand, as very few pilot turned its nose up in the air about a 

can be used more than once before being foot Needless t Say, the engine \ 

repointed wanted as quickly as possible, as is al 
These pins are made from iron rods the case in railroad work; so we took off 

of commercial sizes cut off and drawn the pilot brace which was bent and used 


down to nearly the right size under the one of the bolt holes through the cros 


small steam hammers which are adapta pilot beams in front for pulling the ends 
tions of Harthan’s pneumatic hammer, 


one of the first tools of this kind I ever 


of the frame down into place 


We bored a 1 inch hole in the hea 











saw. They are finished by grinding on - ; aa 2 timber in the pit under the tracks 
emery wheels, the morning being devoted FIG. 2. A SMALL MOLD REA POU! drove in a piece of round iron, leaving 
to making up the supply of pins and the it projecting to serve as a pin; then 
’ - aks =e : y } ] mo ' holt o ncn 
afternoon to making the castings somewhat surprising not only to see the made a long evye-bol f 1'%@-inch 
\fter these are received by the wire amount of dies they turn out in a dav’s ‘Slipped it up through the end of the p 
mill where they are to be used, the holes yn. but to note the small number of de beam and put the eye over the pin 
ave to be finished to the exact sizes, fective castings ( ng from the p Bending up 
which vary from one end of the block FH of No. 8 sheet iron about 2 feet sq 
to the other, so that eacl successive serve aS a Ippo! for a coke » WwW 
drawing reduces the wire a Jittle until the fire brick in the bottom of this to supy 
last makes it the correct siz Complete figures for tl xports of ma the ke, after previously drilling 
Che finishing of these blocks is quite a  chinery for 1906 and 1997 are now ilable, in the center of the sheet iron f 
problem on account of their extreme and show a gross increase it lue of from inch gas pipe t rry the air to the ‘ 
hardness, but it is done with high grade $107.998,000 to $12 »,7 94,001 he largest fire so as to secure the necessary blast 
tool steel, not high-speed steel, hardened increase is found in mining machinery We then started up the air pumy 
in the usual way. The first move is to for which the figures stand $2,837,000 a1 engine for our blast and the coke t 
; - ~ ~ ' 1 : } ; 1 os +} : + ; } ; 
countersink the back side of the die block $6.125,000 for the tw ears. respectivel soon heated up the f e at the bent p 
with a flat countersink or drill which Next on the list in the order of increas hot enough to be drawn back into pos 
breaks through into the holes when they is metal-working 1 hinery tor whi the ' ¢ it on é per end I c 
volt. To avoid ving it too low w 
lr lie ick it the rect * 
= 
J 
a ) 
| 
\ a r 
, iin N —— 
| " 
‘ 
| ’ 
A : i 
i = — 4 
wv oe 
4 
i. Pa —_ 
y 4 
FIG. 3. SOME DETAILS OF THE MOLD AND DI! RAIGHTENTD MOTIVE 
happen to go clear through Chen gures are $7,913,000 and $10,142,00 of the sill tron rack, under this i 
reamer with a shape something = greatest portion f this rease went t of the beam t stop in drawing 
point on the rod is run in from Great Britain, th gures 1 that country frame back into pos 
r side to clean out the hol The being $1,504,000 and $2,112,000. For Ger This method 1 ed very 
Ing of the throat of the h le, ! ! he teures ite $2, 10.000 and $2, and was ione i! mparatiy lv si rt 
es the real work of drawing and = 247.9000 ll countries reported on show time which is alw . thing t 
} > 1 } + os sir } } } re n * ‘ 
e wire, 1s done with a separate al crease except Italy, for which coun sired in railroad s s where g Ss are 


nd carefully worked out to size. try t! gures are $1,023,000 and $053,000. always wanted rry 
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The Factor of Safety in Ball Bearings 


Four Balls Are Shown To Be an Advantageous Number To Use in a 





Bearing—A New Spherical Roller and Several Bearing Designs 


B Y G. : if RENNER PFEL TT 











all bearings Of 1 ran | roport t t gnituc f the tions of bail diameters amount to but littl 
*. 
ich contain a great number otf it Npressior 1 if ul ippreciabl mere than one 1 thousandth part ot 
ribution of the journal press wnount of nmupression strain on a inch.” This degree of accuracy 1s rat! 
( il ball 1 expected to tak pla I] ( I ‘ lastic limit of 1Qir | arily I ed 
balls are sufficiently accurate, and tl aterial intl ball, and then the any other detail machine \lthoug 
ing is otherwise well made and is kept = factor of safety will be littl r non It a is quite feasible to attain this aceura 
j ' | ‘ ‘ ] Read +] } ‘ | | a 
from dust and grit such a distribution may even happet lat im an otherwise +. with the existing ball-makinge machine 
pressure undoubtedly does take place, carefully built ball bearing one ball may it is not at all certain that when a bearing 
d the bearing may operate satisfactorily be so much larger than the others that it) is assembled suthciently rigid inspectior 
in indetimte length of time Such a owill be stramed beyond its elastic limit is exercised to exclude a ball which ma 
caring, however, can have no factor of ind become permanently deformed, befor: be imacenrate by one ten-thousandth part 
v in the ordinary sense of the termj.it ts wp nah + iow a distri fan inch, and at is certainly bevond tl 
a“ _, a = 
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| | 
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| \ 2 ™“~ \ 
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in I P I 
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ind the balls, must undergo compressio1 ss in al ticle in the AMERICAN Ma great numb 
unount of which will be ereater wit HINIS page 294, Volume 30, Part 2, From tl mY isiderations 
greater lack of umformity in the balls it out ich bearing, which contains appear preferable to arrange a ball 
train on the balls will greate! trot 0 to 20 balls, the “permissible varia ng trot he begining witl 
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! e ot the balls shall « irry tl / . hat nd u i ise wit! é ing] ) 1 c 
and carry it with a reasonabl greatest possibl li f the balls the unbe f mall 
safet [he diameter d of t val xpressed ber w vil 
; ‘ pre wusl a 1 tu tio! oOo! 
Lu RYING CAPACI 
Llarnie D ott t: A is assumed \ 
is interesting in this connection t stant in each cas ind for 1 sake 
sider the relation between the load tf convenience it 1s % uned that m 1s 4 tl number t ll 
Ving capacit Ta ball pearing ind 1 that thie load iwtamed b mn < 
umber and si f the balls contained juarter of the number of the balls I] 
ther Fig 1 2 sh two radial It will } .¢ ' table th 
herein os and 2 show two radial It will be seen fron le tl 
1] } ] . ] +1 | ] } 
il Dearings arranged respectivel Wil tar as the strain on the balls 1 neerned Cl I 
1] e4 ] ‘ ’ ‘ 1 , , 
0 and 20 balls largest possible si varing having 20 small I] iS s 
tor the same si ot the shaft \ glan han 3 per cent f t vad-sustal g 


hese tiem will show the bearing 


to be the stronger, and as a gen 


al rule it may be said that a bearing yee 
. Number I l-sustaining 
having a small number of large balls can — 3600 D sin. a \ A bility 
. » a 1 1 
support a greater load than a bearing h: Balls 2X l sin. @ . \ 


; ; Xx } 
¥ a greater number of smaller balls ‘ 
[his is due to the fact that the load-sup 


i 
porting ability of the ball increases wit! $ 45 707 » 20% 2.41 D b.8 ) 8 or LM 
square of its diameter according 1 « ” ) 50 7 1.0 D 1.0 D i 15 or 25.9 
the equation ? K d°, where 7? denotes : . 
* ») ) 3s rol 0.62 Db ) SRD D 2 ’ ’ Ls 
the load, d the diameter of the ball and 
. lw 18 oun rol 0.448 kk D 0.200 D? ? >w ' 8 6 


i constant expressing the strain on th 


viaterial in the ball Che load sustaining ») 9 0.156 0.844 0.185 D 0.054 « D ) 117 of > O4 


bility }° of a ball bearing having a num 
eT of balls b 4 may then be expressed 4 : ; , 

| ibility ot the bearing aving tour tary ent more tnal Like ut i pres 
’ the equation : s . ’ 
balls, even under the assumption that in This ts illustrate n Figs. 4 and 5, wh 


\ the former bearing the load is distributed the direction and magnitude ot the } rnal 


y kK d?, 


n on tive balls. In actual practice this as pressure 1s denoted by t| hag in 

\ sumption will not hold, for 1t may even i parallelog if ing 
where denotes the number of balls on . “a ‘ea s anges . 1. 
n happen that at some time the whole loa n the balls. It 


vhich the load is equally distributed will fall on one ball, thereby reducing the : diagram is drawn tor earring 


The maximum diameter of a ball in a > ner cent. to about 6/10 p ent. In big prising tout ills go degre ipart 
lial ball bearing for shaft of giver 2 the values of VY give in tl tab parallelogram becon ing vhet 
sid ni great tl lag 
i nel v i 
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able thickness can be easily made of any 
and will not occupy much room 
Compared with or- 


diameter, 
in an axial direction. 
dinary ball bearings it will require more 
space in a radial direction, but as a rule 
When 
properly arranged in the bearing this sec- 
tion of a ball, or spherical roller, will re- 


sufficient space is there available. 


tain some of the characteristic features 
of a ball. Thus it is distinguished from a 
cylindrical roller by the fact that pres- 
sures applied to its spherical surface will 
be directed through its center, while pres 


sures applied to the cylindrical roller will 


xot have definitely known directions. Such 
pressures centrally directed cannot form a 
couple acting to tilt the spherical roller, 
neither will they have an axially directed 
component which would 
the roller laterally, and for these reasons 


the spherical roller can be guided in its 


tend to displace 


proper path by very simple means which 
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Q + 2 I lan. a 


P= 
3 Sim. a 


From this value of P the diameter of the 


roller can be determined by the equation 
P K ad’, the value of AK, depending on 
the quality of the material in the ball, being 
kept sufficiently low to obtain a reason 
able factor of safety In this type of 
bearing where @ is an acute angle the 
: O 
ratio F must be greater than fam, a, 
else the shaft would run out of the bear- 
ing. When F is great compared with Q 
it is better to make a oO. The 
bearing then assumes the form shown in 
Fig. 7 which is mainly adapted for radial 


pressure [he speed ratio in this case 1s 


the same as in Fig. 6. If @ is made 90 
degrees the pure thrust bearing is ob- 


tained shown in Fig. & with one or more 


rollers on each stud: the speed ratio 15 








| 











it El) FOR PLAIN DRILLING 


do not cause appreciable friction [his 
spherical roller can be used in both end 
thrust and spherical bearings, and can be 
mac f any size required to sustain a 


heavy pressure 


SoME SPECIAL DESIGNS 


Fig. 6 shows such spherical rollers ar 
ranged to sustain end thrust from a ver 
tical shaft, and at the same time to form a 
self-alining side bearing for the shaft. For 


a high-speed shaft the angle # of the 


conical track may be given such a value 
that th entrifugal force ting on 
roller will be counterbalanced by the re 


sultant of the two pressures on the roller 


from the track and from the upper spheri 
cal ra Lh twee the spe Is 
of shaft and sp 
2 R+yr) 
“e 
, 

In this I er equally 
spaced roll 1; if the end 
thrust the Ras (2 1 the lateral 
force is th imum pressure P on a 











Fle ? MILLING A DIE BLO« 


2:1 independent of the size and number 
the rollers 
Fig. 9 shows a modification arranged 
for a high-speed shaft so as to balance the 


centrifugal forces acting on the rollers; 


for this purpose the angle ( is made 
so that approximately 
P 


fan. p= 


is the pressure on the roller and C the 
centrifugal force acting on it. Fig. 10 
hows spherical rollers arranged in bear- 
ings of an electric motor with a certain 
unt of end play for the shaft 

Ixperiments by the Danish government 

th windnulls for electric power genera- 
tion tor industrial and agricultural pur 
poses have demonstrated that those of the 
four-wing type are the most successful in 
because they give the most 


With a wind 


operation 


power for a given area 


velocity of 20 feet per second—13% miles 
TM t re he power may he de 
; : 
eloped 65 square feet t surtace 
\\ t} i el t 2» teet the power 1S 
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Work of the Knight Drilling and 
Milling Machines 


On page 648, Part 1, of Volume 30, we 
illustrated the combined drilling and mill- 
ing machine built by the W. B. Knight Ma- 
chinery Company, St. Louis, Mo., and we 
show herewith some of its applications 
which will give an idea concerning the 
various kinds of work for which it is 
adapted, and will show its adjustability, as 
well as some of the attachments and fix- 
tures which can be used with it. 

In Fig. 1 a plain table has been bolted 
to the top of the regular table, so as to 
present a smooth surface to allow jigs to 
be readily handled in plain drilling work. 
In Fig. 2 a chuck has been mounted on 
the table to hold a die block, 
being cut out by an end mill, and the tab 


which is 
1 
ie 


is tilted on its horizontal support so as 




















MILLIN( A DOVETAIL SIDE 


Fit 3 


to give the desired clearance for the die 

Fig. 3 shows another milling operation, 
this time a dovetail being undercut with 
the angular mill shown, and the work 
clamped directly to the table. This shows 


he table and saddle are mounted on 


how t 
the horizontal cylindrical bearing so as 
to allow being inclined to any desired 
angle, and also shows how this bearing is 
supported to the column of the machin 
and at the outer end 
die-block 


time being mounted on a circular chuck 


Fig. 4 shows an 
other milling operation, this 
or attachment, so as to secure the desired 
In Fig 
5 the outboard bearing of the knee has 


radius for the opening in the die 


been removed, the table tipped to an angl 
of about 45 degrees so as to enable th 
angular cut to be made 

In Fig. 6 the knee is swung into a vet 
tical position so as to present the end 
the work to the milling cutter and all 
the work 


as to cut tl 
With the table in tl 
same position, the shaft of bars of vari 


to be fed past it si 
slot in the end. 


ous lengths can be centered as a conic 
cup support is provided which slides 











the 
bit 


its 
cut 
in 
fixt 
slot 
sav 
in 
ind 
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the base of the column below the table, Piston Rings of Uniform Strength an even pressure on each part of it.” The 
but is not shown in any of these views. Old Man looked thoughtful as he began 


to think of the mathematical aspects of 


By W. OSBORNE 


Fig. 7 shows the table again swung into 


its normal position, so that a slot can be such a problem. 


cut in the top of the piece which is held nana “Why wouldn’t it be a good thing to 
in the vise. In Fig. 8 a simple indexing What would be the shape of a piston make a ring that would spring evenly all 
fixture is being used to enable the radial ring of uniform strength? , Would it be around?” asked the foreman of the de- 
slot to be sawed in a gas burner by a a practical shape to make and to use? partment where the rings are made. “I 
saw held in the spindle, and in Fig. 9 “Don’t you think that we could make think that a lot of this trouble comes 
1 more elaborate indexing head is used, some other shape ring that would be bet- from springing the rings out of shape in 
ind spur gears can be cut in this way. ter than these?” The foreman of the putting them on the head.” 
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SLOTS CAL MILLING 


















































7. CUTTING A SLOT IN A SLEEVE FIG. 8. SAWING A GAS BURNER FIG. 9. CUTTING SPUR GEARS 

1 jobbing or tool-making shop such testing floor was holding a piston ring in “Would it be possible to figure out 
hine should find a very large field his hand and looking at it in a dissatis shape for a ring that would give a round 
fulness, and many more applications fied manner ng afte piece was t 1 it was 
found after such a machine is in “It may be that they would be improved sprung together wit ving t 

ust by a change in dimensions,” said the Old turned?” asked another Ww 

Man. “What change would you suggest?” had been wanting to make sure that his 

nteresting contest has been opened “T don’t know what change it would) work had nothing t | { trouble 
Chamber of Mines in which a prize take to do it, but if they could be ( \ ring like . i 
00 has been offered for the best so that they would bear witl n ever extra t g 

<luced up to January.1, 1909. The pressure all around they ought to com rhe drafts i" ec 

ial Government has taken an_ up quicker anyhow, and that would be’a_ ference a sk l give 

and in the matter and will admit help.” form that these rings would need to be 
s entered for the competition free “It would be interesting to know what T am 1 ery gure 
and carrying charges shape a ring would need to | to give it out, but if | in I am thinking that 
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vill have some awtul-shaped rings. for several points The result of his thick at the point, ¥% inch at the back 
don't think vou would care to use them work seemed to indicate that for the and then the points filed somewhat thin 
if you could make them, and I think points which he had taken the chord ner for about 30 degrees on each side of 
would worrv all of you to make them would be the effective lever arm the cut would be very nearly right. 
if you did want to use them.” lhe man who found diagraming within When it came to demonstrating any 
did not sound very encouraging, his area of knowledge while the calculus thing about the shape of a ring that 
yning, as it did, from t technical end was not, spent some of his time diagram would have a uniform deflection in ever 
establishm« ing the forces and his conclusions were part so as to be round when it was sprung 
\fte . lot of talking, it was agreed close enough to convince him of tl into the cylinder without having been r 
i ring which would under pressures, same thing turned no progress was made. The opin 
dicated by the radial lines around the \cting on this he attempted to figut ion was advanced that a ring whi 
ing in Fig. 1, be round, would fill the out the shape of a ring 8 inches im diam would have equal strength in every part 
t conditions: that is, it would bear eter and 5 inch thick opposite to the cut. when the weight was evenly distribute: 
qual hard on the cylinder at every [he results which he obtained are not as shown would also have equal defile: 
yoint As soon as this point was settled accurate for several reasons. In the first’ tion, but it was only an opinion, eve 
was held by one man that the question place he divided the ring into 24 equal though it seemed a plausible on It was 
became the simple one of figuring spaces and assumed that the load, instead — readily understood that when a beam 0! 
out a uniformly-loaded beam with sec- of being spread equally over each part uniform section is loaded so that it show 
ions of equal strength at all points, but 
was quickly pointed out by another 
hat it was the resultant of a lot of forces oe 
acting at varying angles which had to be Z 
considered for each point if 
[he questions involved had aroused if . 
interest in many of the shop men who 4 
lave not been mentioned, the fact being } 
that almost every thinking man in the / 
place was giving it some attention in his é 
own way. Many of them did not get any 4 ey 
farther than to find out some of the diffi Y 
culties in the way, while a_ few, after 
thinking the matter over and looking at FIG, 1 FIG, 2 
i ring from all points of view did not ° 
seem to be able to get any kind of a satis 4 { : 
factory grip on the subject. s é » = 
(Jne man asserted that he believed a " ' 
ring which would sustain equal loads as F . 
indicated in Fig. 1, would also be round yf 
when the loads were removed and it ex ‘ 
panded as shown in Fig. 2, but he could tor Jf . \ 
not back up his assertion by any demon ° J 
stration mn | 
lextbooks were hunted up, and all the S 
technical authorities that were available - 8 
were referred to, but nothing was found - FIG. 3 EIG, 4 
that seemed to fit the case Che only PISTON RINGS OF UNIFORM STRENGTH 
man who had received the advantages Of @ the ring, was also divided into 24 parts a deflection it does not take the form 
ollege education among the interested 


\ 


ircle could not think of anything among 


is attainments which seemed 


to apply 


having been pointed out that the ré 


nt of the radial outward pressures 

pipe amounts to the diameter of the 

1p) ! ultiplied by the pressure, and that 
guring on the sustaining power of a 

iw the diameter is multiplied by the 

vt to get the equivalent sustaining 
ind it seemed reasonable to think 

t ever arm of a split ring would 
liameter of the ring for the great 


length and tor any point less than that 
a chord drawn from the 


' 
end 


Met 


point 
pen 
he college 


rmula for finding the 


rad te the 


bursting strain in 


irgotten how 


ripe, and the forces acting on a bearing 
vere derived, but did not think that they 
veuld apply to the ring. He spent an 
vening applying his knowledge of th 


leulus to finding how it would work out 


and one part acted on the center of each 
division that | 


che yrds 


Besides ie found the 
diagram 
that 


generally 


length of the from a 


Past experience has proved to him 
the results of diagraming, while 
enough 


lose for practical purposes, ar: 


not as accurate as figuring done by a com 


petent man. He prefers the diagraming 
because when it comes to figuring his 
chances of errors are more numerous 


than with the diagram, and not 
discovered 
As a 


effective 


as easily 


result of diagraming to get the 


2 
lever different 


points, and of figuring to get sections as 


arms for the 


strong as the %-inch section with an 
effective lever arm equal to the diameter 
at the different points, the dimensions 


shown in Fig. 3 were obtained 


The dotted line was made in an attempt 
near to this a ring could be 


turned and be 


to show how 


a circle on the inside 
If the dimensions given were correct 


1 


then a ring made so as to be 3/16 inch 


tice 





the are of a circle, but that of an irregul 
curve whose curvature is greater the fa: 
ther one gets from the unsupported e1 
but a way could not be found to apply 
rules for deflection to an irregular-shap 
beam 

When the numero 


joints which have been devised for ring 


one considers 
and the shapes and sizes which ‘are in 
it would seem reasonable to suppose 
the subject of the best thickness has 


received scientific consideration, but 
it has been the results have not b 
widely known to the men who have 
make the rings 


[ hope that this description, with 
help of the drawings, will be clear enou 


to enable those who are interested in st 
things to understand how the attempt w 


made to 


solve the problem 
Nothing has been said about the wid 


of the ring because the usual, and so 


is my information goes, the only pr 


is to make them of a uniform wid' 
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when the ring has to supply 


to make the fit against the cylindet 
being so, 
considered 


Sigh a 


Oat 
“ast 


wid 


| 


LIKG 
+} ‘ 

«lt 
t 


the 
unless 


ring whicl 


| with a certain detlection 


it would be 


width 


it were 


does 


would 


th so as to calculat: 


else have the 


pot 


he material 


here 1S 


the opinion of ot! 


ring has 


ught may be 


e a uniform 


been cut 


out 


passed around the 


as to bring the 


1 


£? ¢ 


ring at tangents to the cut 


exert a uniform pressure all around on 
the ring? Fig. 4 will show the idea 
Some Features of a Crank- 
Grinding Machine 
By FE. A. Suriver 
Grinding the bearings d ‘eks ot 
rank-shafts, especially when the bearings 
ire short, is an operation Luts 
natic traverse movemen vrinding 
wheel is not advisabk 1 vement 
is required to be made }b id powe 
lhe movement 1s so slig mes that 
he mechanism for obtaining 1 st be 
ecured so as to avol in suddet ump 
at the grinding-wheel carriage mig 
nake when traversed on its guides b plunge 
nd. Fig. 1 shows the hand-wheel me t, to 
hanisin of the Landis crank-grinding ma shaft 
ine, and it will be clearly seen that the ul 
all hand wheel at the top ts the om ther 
sed when traversing the wheel carriag: [his 


} 


is small 


ther, the 


another th 


necessary to 
ol Tike 
thickness as a 
I Lie 
onsidered 1s i 
ng Whi | 
hie > Ol 
beet made Which 
of sucl section 
deflection, and 
ot the thin side, 


and calculate f: 


no 


t need 


desired 


support 


In 


Suppos 
Supposin 


j 


have Lie 1s 
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Automatic Lathe Arranged for 
Machining Cone Pulleys 


[he accompanying engravings show the 
Fay automatic lathe arranged for machin- 
ing cone pulleys. After the hole is fin- 
ished the pulley is mounted upon a hard- 
ened and ground arbor, the footstock end 
running in a bearing, which is provided 
with a ball thrust to take the end pressure, 
and the pulley being driven by pins fitted 
into an equalizing driving disk mounted 
upon the lathe spindle. 

[he tools used for squaring, turning and 
rowning the cone steps are supported in 

block mounted upon the lathe carriage, 
this block being provided with cored holes 
one for each step, and a distance apart 
corresponding to the width of the cone 
step. It is also provided with suitable 
clamping and adjusting devices so that 
each tool can be inserted, removed or ad 
justed independently. The arms upon the 
back shaft also carry tools used for squar 
ing the ends of the pulley and in the pul 
ley illustrated, the largest step being wider 
than the others; this extra width is fin 
ished with the back tools Che machine 
is, of course, provided with suitable form 
ers and cams, and in operation it first 
squares down the edges of the cone steps, 
and when the proper depth is reached 
the tools feed toward the footstock, turn 
ing all the steps, either straight or crown 
ing, as determined by the shape of the 
former used. During the time the front 


ration, the back tools com 


tools are 1n op 
plete the squaring of the ends and th 
turning of the surplus width of the largest 
com In manufacturing it is advisabl 


uantity of the pulleys in this 


J 


manner, then replace in the lathe and re 


peat these operations taking a light cut 
over all of the surfaces. The machine can 
also be arranged to take the undercut for 
belt clearance on the sides of the cone 
steps 1f desired. While it is feasible to 


use for this work a swiveling tool-post 
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holder, mounted upon the lathe carriage 
and long enough to contain several tools, 
the tool holder here illustrated is consid- 
ered preferable as it can be made in any 
machine shop and adapted to the work to 
be machined. It is stated that in machin- 
ing a five-step cone pulley like the one 
shown in the machine with steps measur- 
ing from 109/16 to 5% inches diameter by 
2 inches wide, the roughing cut was 
taken in 25 minutes and the finishing cut 
in 20 minutes, including the time of put- 
work and removing it from 
the machine. The builder is the Fay Ma 
chine Tool Company, Philadelphia, Penn. 


ting in th 





Filing the American Machinist 
By Wa. C. McLeop 


lhe accompanying photo will illustrate 
a method of filing AMERICAN MACHINISTS 

















OX FOR FILING THE AMERICAN MACHINIS1 
that | have found very satisfactory and 
nvenient, and it may prove of interest 

t Cl ‘ iers 
the vertical-file system now 


d in all modern offices and it is cheap, 
ompact and capable of indefinite expan 
sion. A box of the size shown, 944xI2Y4yx 
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30 inches inside, will be good for eight or 
ten volumes with the advertising pages 
torn out. A second or third box can 
readily be added. The inclined ‘ack 
board is moved along from year to year, 
and held in place by two small pins, en- 
gaging with the holes in the sides ard a 
steady pin in the bottom. In the purchased 
files, this is a mechanical device waich 
can be adjusted to any point down to 1/16 
of an inch. Three inches between the pin 
holes is just about enough to accommo- 
date one year’s numbers. 

The heading cards divide the volumes 
by years, and intermediate cards into 
months and pages, if wanted. I preter to 
have the indexes all in one section, as 
this is more convenient in looking up any 
given subject. One can quickly glance 
through the contents of a number of 
years without having a lot of cumbersome 
books to handle, and the article when 
found is in a pamphlet of a few pages 
and, therefore, very convenient for 
reference. The box can be anything from 
plain pine, that anyone can make, to on« 
of elaborately finished hard wood, co: 
structed by the office-supply people. 

It might seem that the numbers would 
not stand up, but if the wire staples 
put back in when the reading matter is 
taken out and the back board properly 
adjusted, there is sufficient stiffness in the 
books to keep them up nicely. 





In Italy a number of curious boats 
been built of reinforced concrete, 
frames being first so built, and then giver 
an inside and outside covering of 
crete, reinforced with wire netting. W 
tertight compartments are thus form 
between the two layers of concrete. The 
outside is finished with pure cement, giv 
ing a very smooth surface. It is claim¢ 
for these boats that they can be built 
very easily and cheaply, that they 
strong and cost little for maintenan 
and that they are fireproof. 


























LATHE ARRANGEMENT FOR MACHINING CONE 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing- office Methods, Practice and Economy 





WE 
Slotting-bar Tool Box 


The accompanying sketch shows a slot 
ting bar for general work. 

The bar which was first fitted 
inches square, but there is no reason why 


was 2% 


a round bar may not be used if desired, 
and the proportions can be arranged to 
suit larger or smaller bars. 


t — ~ 


re 


} 





= 











SLOTTIN AR TOOL BOX 
The tools were made of 1x1%-inch 
steel, and can be used above or below the 


wedges, as required 
Rugby, England. Oswatp B. Davies 


A Gage for Rod Ends 


Fig. 1 shows a gage of special design 
vhich was made for a small %-inch rod 
had to be a certain radius on one 

end and a certain taper point on the other, 


operations being performed on a 


4 


Hole Knurled nik vs 


i | 
i 


FIG, I. lool Steel. 


o~\ &® \ =. 
©) * a zs it 








L G D 
xt b a 
*% Radius 
FIG. 3 
FIG. 2 
A GAGE FOR ROD ENDS 
rew machine This form of gage is 


ich better than the old style sheet-metal 
ge, as shown in Fig. 2, as with such a 
ze it is almost impossible to teil at a 


nce when you have the proper radius, 


taper, because with the round surface 
Fig. 3 the operator is more apt to tilt 


rod one way or the other. 
he gage shown in Fig. 1 holds the rod 
n inserted in A perfectly square with 


PAY 


FOR 


the form wanted at B, also at C and D 


Fig. 3. When a gage of this style is made 


for point D, Fig. 3, the flat FE, Fig. 1, 
will have to be milled back farther to 
show the whole form. Having several 
jebs like Fig. 3 with different-styled ends, 
we use this form of gage entirely and 
find it very satisfactory 

Lowell, Mass 5. 3. Sco 





A Handy V-Block and a Triangle 


\ handy tool for setting up turned 
work for drilling, etc., can be made from 
a small V-block and level, as shown. The 


drilled 


and the hole 


V-block is accurately square and 


‘entral with the V fitted with 


i sliding center. The level is fixed to the 














base of the block as shown. When a col 
2] CJ 
_~ 
| 
| 

\/a 

THE V-BLO 
lar or shaft is to be slotted or drilled, the 
setting up is usually done by means of a 
surface gage or scribing block and this 
operation takes some time, whereas with 
the tool sketched, the center of the re 
quired hole or slot is located by the point 
1, the V-block pressed home on the shaft, 
and the whole lot rotated until the re 
quired position is obtained, when the level 
will show horizontal and the job can be 


clamped up. 


Another wrinkle is for the draftsman 
Small triangles can be bought with the 
right angle divided into degrees, but 
these are usually too small to be of mucl 
use. A better plan is to mark off the edge 
opposite the 60-degree angle of a 10-inch 
triangle, with a tangent scale on a 10-inch 


base line. It is thus possible to set out 


any angle with a degree of accuracy quit 
; yq 

drawing pur 
tables of tan 


gents or chords, or borrowing a protrac 


sufficient for all ordinary 


poses without looking 


up 


tor from the office boy 


Albany, N. Y ALFrep H. Stork 


USEFUL 


IDEAS 
Parallels for Chucking 





Knowing the readers of this paper 
have some time had work to do in a 
lathe chuck, squaring up work 


such as 
; 
} 


when the piece is thinner than the jaws 


of the chuck, they will look for a piece 

to put back of it to save time in truing 

it up: tl iest W I have found is 
? \ 

\ D \ 
\ oN. | 
\6C : ( J 

. j 
\ B B 
~ <A 
FIG. I FIG. 2 
FOR CHUCKING 
to take two pieces of rod AB, make 
them t length of the diameter of the 
piece, tlhe t ¢ piec ot wire ( one 
half the diamet f the other pi then 
ari ] 2 the center of tl pieces 

! making « driving fit and the 
( slid now 
set screw D. Drive the wire C into 

one piece and have the other to slide up 

nd down to fit different size pieces, and 
p 1 set screw in to hold it. A tool like 
this saves alot of time. Tig. 2 shows the 
rig in place C. E. TANNER 

P en R. ] 


Facing and Threading a Dust Cap 
in the Hand Turret 


lig. 1 shows the el ks as they 
came from the pres d Fig. 2 shows the 
—---f —— 
FIG. 1 FIG 
THE WORK 


tinished piece The manner in which 
they rigged up to do these was very 
clever and speedy [he operati were 
drill, square the edge and tap. Drilling 
and squaring were done at the same time 
with a combination tool The tap was 
held in a regular releasing holder The 


held in a 


blanks were drawback spring 
collet closed by a handle at the rear end 
of the spindle. Inside of the collet was 
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pring ejector which, when the never liked to get stuck on a job and Ll) 6ean be set in vertical and horizontal posi 

ck was opened, threw out the tinished was bound to plane those bases 1 did tions 
piece Inside f the spring was a stop. it in the way the figure shows; just tipped ‘he 24 stops or graduations on. thx 
Phere ere six hol n the turret In them up a foot or 18 inches and planed huck index ure very convenient in spac 
he trst hol the turret was put a hol down one edge till they would go between ing cutters, laying out key ways on quat 
ww split plug with a slight taper which — the housings The owner paid for the ters or opposite sides of a shaft, or for 
tted the hole in the blanks. In the sec job by the hour, so we got out of it all milling square or hexagon heads while th« 
nd hole was put the combination drill right, and he knew where to charge up chuck is also very convenient for circular 

d squaring tool and in the third hol the extra time if he wanted t [he rest milling 

vere put the tap and holder. In the other of the bases came about right for width Buffalo, N. \ FE t. £ 
hree holes was put a d iplicate set ot Of course, | laid the ases down flat snamienieaiememmam 
tools in the same order on the table to finish them after 1 got 

The order of operations was as fol- them narrow enough Magnetized Balancing Weights 
“ \ blank was put on the plug and Fitchburg, Mass Con WISE 





he turret revolved and the blank thrust 





| have been quite interested in the shoy 


inside of the chuck against Stop, the chuck “lh T ‘ ° , } — _ ‘ ; 
. closed. the plug withdrav al tx Milling Nuts and C utting Key kinks that have recently appt ared ane 
sas ms "s es wee ee perhaps this method of balancing fly 


turret revolved to drill: while drilling th Seats ¥ 
wheels will be new to some ot your read 


operator put a blank on the second p , f 
; ; | 1 plug : , i eles ers as I have never seen it used before 
\fter drilling and squaring the turret rig shows an example ot work done : F . 
‘ — ; i We make a great many gas-engine fly 
was revolved and the piece tapped, the n a modern quick-change miller in mil! : ‘ ' . 
wheels about two feet in diameter, weigh- 


k was opened while the turret was 





ing about one hundred pounds and _ tin 


lved to the plug with a blank all : a 
: ; tshed on both sides and the face of the 
ead t put chic k 1 : ° 1 

rin The variation in the spokes and 


\1 peration « piece work would i 
the inaccuracy in chucking the hole cen 


ige joo per hour 


Worcester, Mass a W. Anno 


tral with the inside of the rim causes 


them to be any where from one ounce to 


Planing Castings Too Wide for 


the Planer 


half pound heavier on one side than 
the othe 
It had been our practice, as the rim 


about two and one-half inches deep, 


f= 


balance them by placing an arbor throu 
the hole and then setting the whee! 























\\ y ( ‘ 
oF gc « n aie , go the halancing ways which had been careft 
took of planing some base plates leveled The workman by marking 
t 1 Py i Foy vide side of the rin that turned to the 
A 1 ‘ \\ ton with ‘ plece of chalk could 
. prights : which side was heavy and would dril 
f \\ ‘ bout 13/16-inch hole in that. sid 
to | ; of the rim to a depth regulated 
' , his judgment and the speed at which 
, . | wheel would turn on the ways, when 
of balance lhis was a rather uncertat 
Way and somectimes the hok Was drill 
=— . too deep requiring another one on 
pposite sid 
, “\ , sctidiak deisel aeicaiaadaneld lo make the method more positiy 
LP A heing right at the first trial we took 
i G u nu vhile kig. 2 shows the 
f nethod «ot utting tour kev seats 
itt equall spaced lt will be noted that \ 


mdexing featur n the chuck makes 


- | t very convement for milling hexagons —+—_ 2s 
r squares, ; there are 24 stops in the 
index lhe teed levers in the idlustration 
engage the pinion and slid In one posi ; 
a a - J tion the pinions are free to be moved, ina = es mt = I 
J 2 J 


Em) 


\LANCING WEIGHTS 








he 





NGs uF VID = second postion the levers are disengaged 


NEI trom their pimions and may be instantly MAGNETIZED 


swung fe we new p s1tion 


pi edad at rst, but got \ movement of the lever at right angles pieces of 13/16-inch round tool steel 

t wht on the subject | guess,” to the direction that moves the slide locks i, 14, % and 1 inch long, respecti 

: vantes plane est he shde and disengages the lever from and hardened them by dipping and 

ngs at the toundry They ave a the pimon so the lever may be swung to drawing at all These were then pl 
un irge enough to do it, but my for New posto on the magnetic chuck on the surt 
al 1, We bound te have e send he three jawed chuck shown in. the vrinder and one. end ground pert 
em over here, because he thought they illustration 1s 6 inches in diameter and has’ flat. at the same time thev be 

ud not do a good enough jol NOW vo sets of jaws taking through the center thoroughly magnetized. These are 

ntec the ng so yi oul 9 16 inches, as indicated ‘in Fig. 2. The as weights when balancing. They cat 
ee uch nounted on a heavy angle plate, placed on the side of the rim of the w 


‘ e right uy n edge. j hi is secured to the index plate an ntil the wheel will just balance and 
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by measuring their length, the depth « 


the hole in the rim can be determined at 
the first trial. The accompanying illustra- 
tion shows their use 


Detroit, Mich M 





A Water-tight Joint for Sheet 
Metal 


7 
it 1s not 

















always an easy job nake 
good water-tight right-angle joint of sheet 
i> 
a 
~ a 
j 
J 
rilG, I FIG, 2 
\ WATERTIGHT JOINT 
etals sucl is copper, ti brass 
rte equires quit t lot Or time and 
det to mak« One absolutely wate! tight 
Figs. 1 and 2 show a joint good for 
ect tals up t 0.10 Ine! thickness 
1k s water tight without soldet Fig 
Ws ww the sheets are laid it and 
step between Figs. 1 and 2 1s obvious 
y 2 is enlarged somewhat and for thi 
tal the hump ts not nearly ticeable 
show1 
\Ithoug S Stated i! vate 
wit it solder, ye f precauti 
Iso to hold the jon gid, solde 
to the oT ( 


To Dnil Hard Steel 


drilled (or relocated 


by 


les may iy and 


hardened-steel pl 


ving method: |] use a hollow lap sucl 


shown in Fig. 1, made of soft steel, 


is charged with powdered diamond, 


other words, the lap charges itselt 
ulvanees by constantly removing it 
the work which allows the diamond 


in front of the lap for the next cut 


p should be 


made as thin as pt 
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governed 


nical 
done 

rhe work is properly located on the 
face plate and the lap used allowing a 
little to finish grind after the plug is cut 


oul 


WW he n 


Fig. 2 


This plug would look like 
hole ts 


the to be relocated in 


plate the piece removed will look like 
Fig. 3 
(his is not a slow process, and is away 
ahead of hardening drills in mercury and 
then not being able to do the job 
Waltham, Mass S. W. Green 


Fixture for Holding Square 


Pieces 


Not 
the problem of holding some small square 
blocks the 
th¢ 


long ago we were confronted with 


trunnion on magnetic surface 


being to 
grind off the ends of the blocks at exactly 


vrinder, required operation 





right angele S to the side S 
Dri}! an ter Sinks for 
5 qo" Pilleter Head Screw 
\ 
- & P —T _e™ 
wo Tey I ~ 
5 Ueles a \ 
4 ) : \\ 
/ ~~ ‘ \ 
; ” “< 
\ ~ 
a os 
16} 
\ a < 
. 
] / j 
\ i a 
OC — / 
, ; 
a a] , | 
! ——"} 
2 a 
‘ j I IALA AO LO 
[The fixture shown herewith was de 
signed for the purpose and it does the 
job admirably 
The outer ring N the set 
cCTCWS are placed whicl hold the pieces, 


fastened to the inner piece as shown 


with fillister head screws ind distance 
meces \ J 
The inner notched part / holds the 
pieces square with the grinding tace. The 
fixture is filled with the pieces and placed 
the revolving table of the magnetic 


vrinder and fifteen pieces are ground at 
each setting 


All the 


( hing 


should be made of 


parts 
little device 


man\ 


steel I am sure this 


will be found useful i1 
and the 
problem presented to him will be 


loo 


very ways 


foreman who ever has this same 


sure to 


appreciate its us¢ DESIGNER 


Flint. Mich 


the 





Adjustable Blocking 














The allustrati ws nm adjus 
block which was gotten up W 
the table tf a Bullard boring | 

There are four of these whi lie 
the T-slots between the jaws. W: 
found these v useful \ 
longer set-screws they can be use 
quite a number f 1obs and sav 

re 
—— 
a 
’ 

ee 

i we a = 

DIUSTAI } 

ILL 
an expensive jig we have 1 
number of pieces of tl same kind t 
Wa } 
Kingston y I { nad 


Ihe 
eel, | 
low I 
V« ip n I ll 


appen to | 


) grind 
rm { irged bv 
——— 


] 
1 P 
i 
if y< 
1) ‘ 
] 9 ] " 
7 Cie 1! 
t 
| 
} 
— 


A 


__y i —— 


\nother g 


is made fron 


driver steel, wht 
strain than am 
which keys for 
made from 


This may 


very littl 


Wp 


| . 
¢ 


ordinat 


of 


h will s 


\ 


nm 
it 


square 


ind 





~--—- 
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time to observe chucks and keys ir the 
different shops he will invariably find keys 
unfit for use, with handles bent and points 
rounded, which is very injurious to the 
chuck screw , 


franklin, Penn B. M. WELLER 


Saving a Crankshaft 


We had a crankshaft turned 0.015 inch 
below size at A, Fig. 1, the distance shown 
4'4 inches on end of shaft being a gear 
fit. Our practice is to allow a press fit for 
all gears, and this shaft being for a repair 
job and not supplying the gear, we seemed 
o be up against it, as the pins had been 
finished and the end squared off to length. 
\s it was not possible to upset the shaft 
maintain the 


the point shown, and 


length, we had to find some other way of 


ig it 
ne suggested boring a hole 1in_ the 
ft, as shown in Fig. 2, and shrink a 
plug in it that would drive in; this seemed 
to be a way out of the trouble. Calculat 
the strength of the shaft and the size¢ 
hi we could bore without sacrificing too 
much strength, | found that we could bore 
1'4-inch hole and still have enough 
g I had-a piece of stock made up 
\ the same sizes as the spoilt shaft 
hole bored 1 inch diameter and 6 
inches long, and a plug turned to allow 
drive fit in after th piece had_ been 
tcd and expanded, but after driving 
tl plug and letting it cool, there was 


very little expansion at A, Fig. 2 
l‘inding that we did not get the result 
ked for, but believing that we could 


e the shaft, I next had another test 
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through A, Fig. 2, of a greater area than 
that at C, Fig. 2. I then had a swedge 
made, as in Fig. 3, had the blacksmith 
heat up the test piece and drive it to the 
bottom of the hole. The result was that 
we expanded the piece at 4, Fig. 2, to 
3.577. inches, which allowed us enough 
stock to finish it up to the required size 








F1G, 1 





FIG. 2 


| a 
a Ee ee | 
— 
| email 


ind without shortening the length, as was 
ascertained by testing before and after the 
operation. We were then ready to go 
head on th 


great care in handling the partly finished 


shaft, and, by exercising 





piece turned up and had a hole drilled in haft, in heating and swedging, we were 
and reamed with a taper reamer (34-inch ble to finish up the shaft to the standard 
taper to the foot) which made the section © size 
H | 
) \ ) ! 
: K K 
} | ‘2 ‘= 
G 4 \ 
= |) 
a ————— nn oo gee en 
K ie 
E F 
F 
A e 
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After this operation was finished we re- 
bored the hole and pressed in a straight 
plug before finishing up the shaft and 
when completed it could not be detected 


Springfield, Mass R. D. ReEpINs. 





Fixture for Milling an Automobile 
Spring Seat 


The prime necessities for securing satis 
factory results when doing work on 
milling machine are first, firmness in th 
working parts of the machine, and second 
a good, sharp cutter 

Hardly less essential, however, is tl 
proper holding of the work which is to b 


machined. However well the machi 


may be made, if the work springs in tl 
vise or fixture which supports it, the r 
sult will surely be disappointing. Piec 
of irregular shape, especially casting 
which vary in their size and are not selt 
supporting, demand fixtures which w 
adapt themselves to the work with a cor 
siderable amount of freedom. 
In the illustration 


shown a fixture for holding a spring s« 


accompanying 
for an automobik This spring seat 
which is comparatively light in its desig 
presents a broad upper surface which 
to be milled with a form cutter. It is 
drop forging and is made of extren 
tough steel 

The fixture, Fig. 1, is composed 
suitably designed cast-iron frame whic! 
provided with a tongue A to fit in 
slot in the table of the milling machi 
a slot B and two holes CC for the b 
to hold it. 

The frame holds a steel stud D 
which the spring seat is mounted, and 
which the U-washer FE and the nut 


frame are also f 


4c 
fh 


ire used In the 


iw 

















FOR HOLDING AUTOMOBILE SPRING SEATS WHILE MILLING 
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jack-pins G, the springs /7, the binders /_ the lands between the grooves, or in other have to b tk to 
and the set-screws / words, the center of the pin le in the | d gal xture 1s 
Before the spring seat 1s sent the piston 1s located on the edge of the ring adaptable to a greater range of w than 


milling machine, the hole in the hub is groove The snap ring could then b 


bored and the ends of the hub are face¢ 1 s herewith d ved vork, it 1] f 
off The main stud /) in the fixture is \ fixture as shown in Fig mad the tabl 
turned to suit the hole in the hub, and nd the job done on the dril T] ne f , t-iron 
is firmly held nn boss on the frame b rings B were strung along on two pins / box i, the | with tor 1 ned 
the nut / vhich were fastened on the angle plat on 
When a spring seat is to be milled 1 lhe plate C clamps 1 ring gether vl it is firm ld b ! nid 
will be put’ on the stud J) by slippn nd holds them securely while drilline b ores it tor llow inal 
over the nut /*, this nut being smaller tightening the nuts irc ‘ ) | el 
than the hole in the hub Phe U-washet steel plate cts as guide or bushings — forging 
ki is then put on the small shoulder at ! the drill lhe hol so | dit index pl t end b 
the end of the stud /) nd the nut 3 this drill guide that their center 7 for locating tl pring lets, and wer 
tightened against the washer, thus holding the line between tv ljacent rings | n tl WISH it t cap operating 
the work ngle plate /) lted to t drill tabl the I] 
Vhis type ol washer permits the wor n boring one hole the m Ssctl pel 1 I p I ( 
to be put on and taken off with but performed on two ring nd is grow nt plai earing por 
single turn of the clamping nut whik loronto, Ont ' L tio nn nt 1 co | par 


a standard washer would require the re — Che index plate I sti 
moval of the nut for each piece whicel ; ao : el 1] 
was milled \fter the work is In \ ertical Index - Milling fF ixture . nel Te t \ Indexing 1s 


clamped in position by the nut /, 1 ce 


jack pins © ure released and press | lhe accompanving ly ving Wes , ewuat ) Vick pre 

against the extending wings { the spring dex-muilline xture t was ce signed vent the cuttings getting 1 » ul yvorking 

seat by the springs // parts and ' shricant hack to 
The springs are not strong enough t ine t 

displace or distort the work. but will ad } } , Shefheld. Enel ( J ( Hi AFNEI 

just themselves to any variations in_ th — Caceres aaa _— : 

forgings, and, when clamped, will hold 'Aaa, | = 

igainst any pressure the cutter m: cre; at = = — A lapping Device 

ipon them . After the pins are locked, tl ae { aS “4 | _ 

set-screws are made to bear avainst t Mills Mada \ Quite some ti vo | aime ross a 

t —~_~ novel put li whicl think may 


work to resist the thrust t the cutter C CY i— TON tapping 


In this condition the piece, whicl 


itself so non-resisting, is thorou 














ty sup 
’ ’ , : A ’ 
vorted on all sides and “takes a good cut cipk P| Referring to big. 1 
his result was 1 r obtained when onl oa we ee the nk of 1 pl M 
holding it by its owt the v tap 
- ees —- } ’ 1 
The frame itself j ! \ ts propor J anenill | cal 1) thi ( t Lappe ke ie 
lav be s is ki ' a en eo 4 - 
l , ; \ | 1) 
in cian ‘ ~ = 1) ] } y 
~ \\ 
{ ' ‘\ 
tore ( -— ¢ ' ; 
-—_—— } 
: . ‘ - : 
A Dnill Jig for Piston Rings , 
1 nme ne . . t | 
\ ) 
be , A T cal As 
\ xtut is hel j 
tT we rf 
J y Spee « A 
g y work ! ! ) 
—_ | D . vhet P | IS 
FIG, 1 FIG. 2 a5 te 
RI I \ vher ‘ \ ) 
tis, wi l] 
( 1S - ) ne t )] () 
' ] + ‘ 
\ prac ¢ ) 1 ‘ ring v1 ‘ | 
utting out e ring that it wall slip sily enoug!l ,1 F . tee 
i I] d | . p 
elieve of , t hb p t 
b s »> cirTitt ( kk Ne | ] t >» t ‘ 
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pressure I the wort ntii the w K Comes 
in contact with the chuck when the tap 
runs out, by reason of the left-hand 
spiral drive, through the hole ready for 
replacing in the chuck: This device was 
used for tapping 3/16-1 Whitworth 
holes in bars 3/16 inch thick, and the time 
made on them was surprising W. M 

Lond a england 


Small Details Often Overlooked 


In the various operations of machining, 
fitting and assembling of machinery and 
tools, too often little details in method and 
finish are overlooked; resulting in a fin 
ished article which defective in opera 
tion, and unsightly to the truly mechani 
cal trained eye Had there been a care, 
forethought or possibly knowledge of 
proper methods‘ on the part of the work 
man, a neater and Superior machine or 
tool at less cost would have been the re 
sult 

Were the little omissions to 


intend to refer here contined to the novice. 


which | 


it would be hardly worth while to mention 


them, but past experience has proved that 


the middle-aged journeyman is often as 
great a sinner in this respect as the ap 
prentic« 
placed mn charge, 


It sometimes happens that those 
through lack of shop 
training, are not able to see small defects 
or judge their importance: 





| 3 
a J 


FIGS. I AND 2. FINISHIN« flit END OF WORK 





Notice the first thread on the 
shown at 4 Fig. 1 


screw 
[his is the way many 
so called lathe hands turn the job over to 
the bench hand to finish with a file 

After the thread has been cut to size, 
before removing the tool or work from the 


lathe, open the lead-screw nut, move the 


carriage by hand and chamfer as shown 
at B, leaving it finished as shown at C 
This not only looks better but is better, 
and takes less time. The same method ap 
plies to the threading of a nut on the 
lathe. The above does not apply to harvest 
ing machinery but to tool work where 


accuracy usually is economy 


at 4 Fig, 2, is exasperating 
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| i ‘ tie ballie Oss 
with the centers as shown 


And on pro 


haft like this 


his not having them faced off to 


ve him tell the bench hand to file “em” 


ff, because “Bill haint got any cutaway 
enters fér his lathe and cant face ‘em 
out! If there are any more like this tell 


a little, 


nd they can face off the end clear into 


m to back the tailstock centet1 


he countersink without a cutaway center 
Obviously great grandfather was aware 
f those little kinks, and no doubt some 
who have actually learned their trade will 
smile when reading things so elementary: 
but the fact remains that there are plenty 
of men running lathes that have not 
learned them yet 

Now by looking at Fig. 3 it must. be 
apparent to most anyone that 55 degrees 


1< aly ut the proper anel to vrind a fac 


, 


_— 




















A, 
Sa nl 
ee 
Bb 
c 
H 
_— D 
G 
FIG. 4 E F 
[ALL DETAILS OFTEN OVERLOOKED 
ng tool [his gives ataple strength and 


permits facing close to the center without 
interfering. ‘lake a look around the shop 
ind see how many facing tools you will 
ind on the tool-hoards ground this way. 
\nother common error is found in the jig 
latch, rounded as shown at 4 Fig. 4 
If made as shown at B so the corner will 
not permit movement greater than is 
necessarv for the hook or cam to clear 
pin C. 1t will greatly facilitate the opening 
ind have tendency to prevent 
he use of profanity on the part of the 
operator; for as he lifts the latch, the 
moment pin C 1s cleared the leaf opens 
up with a continuation of the same move 
ment without Jamming his fingers 

[he same principle applies to the form 
where Tf the corner 
atch 1s likely to be 


opened too far and spring F broken, and if 


tf latch shown at D 


I; is rounded the |] 


uunded also the latch will 


fal Bi ten far and 1 t permit closing 
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ither case is annoying and unpronitable. It 
remember if pin C is placed 
slightly out of line with the pin in the 
leaf, as shown by dotted lines H, the ten- 
dency to open from pressure on the leaf 
by the thrust of the drill will not be so 
great Reverse the angle for form of 
latch shown at D 


Chicago, III R. D. Morse. 


A Leck Nua Thet Does act Pall 
the End of the Bolt Off 


Probably one-half of the valve stems 
which are broken and called defective by 
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DOCK NUT 


having the end of the thread broken off, 
are simply pulled in two by screwing on 
the lock nut trying to make it hold when 
it Will not 
how one may be made which can be set 


he accompanying cut shows 


twice as tight as the common lock nut 
and does not pull at all on the bolt or 
stem, but pushes together on it The 
two nuts .! and B are tapped to fit the 
bolt, while the outlet threads of each are 
only one-half the number to the inch as 
the inner thread The two nuts may bh 
screwed together and then both turned t 
eether as they are screwed on the bolt 
When the desired location is reached the 
outer one is held while the inner one 
screwed into the outer. The two different 
threads cause them to draw together and 
thus lock on bolt 

Lincoln, Neb G. G. McV 


Hivdrofluoric acid is equally as effhica 
us In removing sand from brass castings 
is it is from those of iron. It dissoly 
the sand and not the metal, while ol 


5 
vitriol or other acids attack the metal, ana 


not the sand The latter is forced 
mechanically by the dissolving action 
which takes place underneat!l Rrass 
World 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE 


Sulphur as a Lubricant 


\prope s oft the several articles appear 


ng im your recent issues regarding sul 


yhur as ubricant, | am reminded of 


n experience some years since, with 
ebellious bearing that insisted upon get 


ing hot and staying hot, without any ap 
irent provocation 
\fter patience and all ordinary methods 


reatment had been exhausted, a leve 


cadet looker-on suggested trying sul 


muric acid. On the general principle of 
iny port in a storm” a neighboring drug 
re quickly supplied the acid, which was 
iluted with water and allowed to drip 
owly upon the bearing while running 


brief time—probably less than a half 


ir—the bearing was ‘cooled and had 
ttled down to business The acid was 
en washed out, usual lubricating oil sub 
ituted, and lo! the trouble was over 
have known of several cases where 
s treatment of a hot box has proved to 
the one thing needful, but should add. 
it in all these cases (if my memory is 
rrect) the bearings were of cast iron 


Philadelphia, Pem H. | BUTLER 





Wabble Drills—The Big Bement 


Planer 


iere are three things that it is very 
to do 


fault 


Forget, make mistakes and 
| guess I have said that before, 
so long ago that it will do to repeat it. 
my case the easiest of the three is to 
; ] 


fault, and I want to humor the desire 





PAY 


ool tor recessing long work in the turret 


lathe [he wabble drill shown in Fig. 2 


does the work equally well and is very 
much more simple. First a hole full size 
is bored a certain distance past where the 
recess 1s to start, and a much smaller hole 
the balance of the way through lhe 


wabble drill will, as may bh: en, turn t 











FIG. I. A W 
one side and pass down the large hole 
but when the end strikes the small hole, 
it will be brought central and the 
stock and chamber 
As it is fed forward the chamber 


cutter 
forced into the 
started 
is bored to any required depth, the tool 
withdrawn and the small holes enlarged 
to the required extent 

Why so long a bed to that magnificent 


(srooved for Chip» 








FIG. 2. TOOL FOR 
Ww In criticizing things in the 
ry 2 number of the AMERICAN 
{INIST 
\. Dixi 


rill on page 24 


shows complicated wab- 


Why th 


when a drill of the 


compli 
shape shown 
lo as well and is simple? He says 
les are to be spotted with an ordi 
lrill. Why not drill them to the re- 
depth with the ordinary drill, and 
his wabble drill at two seconds per 
nlarge the bottom? 


Fsse x has shown nm page 103 a 


\ - 
Nees 
——————— om | 
CHAMBERING HOLES 
Bement planing machine, with special 
ways to true it up, when worn out of 


straight, which it is dead sure to do with 
1 60-foot bed and 30-foot table? Whereas, 
if they had left off 7 or 8 feet from eacl 
nd, it would not have worn out of true 
between now and the time MelIntosh & 


Hemphill go out of business 


It’s easy to tell how much shorter t 
make it. First make it little too long, 
then if it is true when put to work, watcl 


it and if it begirs to wear more in the 


niddle than at the ends (as it is sure t 


FOR THESE 


ALSO 


lammet and chisel 
at the ends until 
fancy notion, as 
It is exactiyv what we Nave done to the 

ist expensive machine we had; and it 
is now true and will remain true, I be 
lieve, as long as it remains in use. It’s a 
parallel case, only less im siz 

By observing the wearing of a new Ma 
the bed and 


properly proportioned; and if 


hine it is easy to tell whether 
table are 
wrong, courage and a file and hammer 
mistake 


and a man to 


and chisel will soon correct the 
\ hammer, chisel and til 


use them are easy 1 yet 


be shot at in battle 


men with cou 
age to kill people an 
about as easy; the man who will make the 
slide longer is easily found; but the one 
who will cut off the guide that 1s too long 

an exceptional individual 

lf for some good 
must be twice the length of the table, the 
effectually 


extra 


reason the planer bed 


uneven wear can be pretty 


ulting away the 


neutralized by 


wearing surface of the ways; beginning 


with narrow, cut away cross bands and 


eavine wide lands near the middle, wit! 


the bands growine wider and wider an 


the lands narrow: nd narrower towar 
the ends 
\ ready way to do the spacing has bee 


given before This doing away with the 


; 


nequal wear might cost as much as cor 


recting it when worn tut the thing that 
wears out of true is never right long and 


always gets too bad to use before it gets 
fixed, whereas the one that does not wear 
out of true is always right. It’s a case of 
being all wrong 0 ist right. It is quite 
likely that the cost of the 


“ yuld pay for a 


appliance and 


the retacing of the ways 


Vertic: machine 


l-spindle portable mulling 
and do the work of milling out the bands 
milling machine no 
bring up the point to the men 
milling machines, why 
wa ver built as a planer 
milling machine 
When we come to the fun of the thing, 


what is there in the world worth having 


but enjoyment S e men lhkely enjoy 
seeing a machine plane off an inch and a 
half or two-inch chy ; inch thick more 
than thev d illing cutter grinding 
wav if it is eternally at it 
Walt Carly tre | ( s found a good 
ny Way kk ‘ rosswis 


through round rods, which it would seem 


t me rather ore complicated and ex 

pensive that yustihed \ tew square 

blocks with holes through the middle t 
t the various size rod ind thre r four 








ifferent size hole sswise in each t 
different drills would be easy to use, 
esults, and b omparatively inex 
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evi i rticl t Nave appear 
ti different fort 
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1 neu vn in tig. 1 
\ ile { iT ness have 
ufhicien te 1 se thereot 
mut and drill holes as shown in X 
f plat mplete by using a flat 
shown The drill being longer 
e one cutting ede ises it to crowd 
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Ve taken considerablk miterest mm 
reading your editorial and the resulting 
cussion on the inverted-V vs. the flat 
pp lathe bed, and perhaps few words 
1 lraftsman, toolmaket d ma 
hinist ed in England an engineer) 
rer ibroad fs number of 
ve Of Interest t r readers 
Phere ‘ ood points t ypes of 
the Certain our American lathe is 
neater in appearance, is lighter, and 
ccomplishe he work that it was de 
igned tor It has bees nd out by 
I tica periens tha I ( tity ol 
work turned out vet ire depends 
ipon the mechani ter wl ( 
Certam weve ew r ot 
t-top bed y s con 
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much so that a thin feeler could be in 
certed at the ends The repairing of 
these was an easy job as compared with 


slack out of the gib on an 
lathe The se 


Enelish carriage 


taking the 


American gibs can be re 


moved from the without 


taking it from the bed 


Beg made to a standard angle of 45 


degrees, the may be planed and scraped 
to the surface plate, or fitted to their ow1 
bed and. carriags With the Americar 
lathe it is of no use to fit up the gtbs 
unless the bed 1 the lathe its replaned 
which requires taking the entire lathe t 
pieces and most firms have a horror of it 


It has often been 1oted that the flat bed 


(il 


is a more expensive type to manufacture 


which may be the reason for the m 
chanics of thi uuntry holding to. th 
\ typ 
CARRIAGI SU PPOR 
While upon the matter of good point 
f the English lathe, let me call attentio 





HOLE AND SHIELI 

o the good bearing surface or support 
the under part of the carriage. In m 
l“nglish lathes it is the practice to h 
the space between the shears as small 


possible; in the smaller lathes from fo 
to six inches, while in the larges sizes 
is not much more, perhaps from six 
eight inches at the most, while in 
American lathes the smallest sizes h 
reach of from ten to twelve inches 
tween the inside of the V's and the lar 
nes from 24 to 48 inches his puts 
\meri carriage always im suspet 
vhile the English hed supports the 
lage so that one might say that the 
ting to practi rests upon the | 
lakine int ‘ nt the substantial 
struction he 1 e carriage and 
pound rest w { Enelish metho 
ld w the cutting ( Is, the readet 
dily understand why the manufactu 
tf heay work prefer the Enelisl 


Si RI ( rine 

Let ou var two differs 
f lathes tor screw cutting. Most ot 
American lathes require a reverse b 
screw cutting, although some of ou 
ers during recent years have furt 
lathes th did not require th 
elt fo tl of my knowleds 
reverse belt was never required up 
Ina rlish lathe Cel nly | never Say 
so fitted. If se of the Americ 
chinists who e never seen the | 
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lathe were to run 


hand, their first the 


carriage started, would 
knocking the tailstock 
bed, for it is certainly 

\nothe: idvantags 


screw-cutting lathe « 


extra screw which 
threads It 1s 


which . brings out 


thread by a half turn 


screw has a levet 


Stop two rv strong 


ne doubt about its 


or pushing the threading stop that is used 


or athe tted to, 


but very rarely us 
lish Jathesmat vi 
use it 

In the Enelis!] 


s set each tin ) 
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Wanted—A Manufacturers Bank Most of our banking is done through 


AMERICAN MACHINIST bank located in New Jersey to which w 
seldom or \ bunch of check 


or never go 


Issued Weekly by the Since the panic of last October much 1 samt te the Genk cack: Gen by segtatered 
Hill Publishing Com pan y is been said abou the disposition of mail and the next day we get a receipt for 
A Hct, Pres, and Tress Rosest McKean, Sec’y anks to loan ae ord speculative the deposit Balancing the account 1 

08 Peart Btrect, New York ither than for manufacturing and busi- 4... jn the same way—the book got 
less purposes. We do not imagine that .. in. pank by mail and it comes bact 

' “ _ —_ hls “ perraleeape neha 2680 he banks Aatapumniens favor the —- sil dees: snide disses tis Uae enti 

ae aa a eeaieiaeeeetinn Geer aaiaietial ‘f money for speculation, their preference 244 that is the end of it 

Subscribers can have address changed at wil ving shown in the selection of security From the standpoint of convenienc 
Give old end new addressce for loans, but the result is the same aS 402. is no reason in the world why a 
Ibseription price $4 per year, postage prepatd, — though they deliberately favored specula- 4+ i. machinery manufacturers of Cir 


to any post office in United States, United States ors fri _ - | ine men ; they . ; c 
Te mana temaeneaneta. arial tors rather than usiness men and ‘ cimmasi o« Cleveland toc imatance. shoul 

= o¢ . : ” 7 . . eS i ] » Sl Ose t “ y < 1e : 

foreign countries except Europe and Britis innot . Ippo ed » be ignorant of the not deal with a singk bank and we b 

ons in Eastern Hemisphere sult of their preference lieve that, by doing this, conditionall 


sess i 
ll Publishing Co., Ltd., 6 Bouverie st., Londer Of all kinds of securities, the most con - . 

we ~ ‘a sul tions for Europe and a8 ine ayia upon the banks adopting a different poli 
| Il we eall subseriptions te m6 . _ Sone ff > mer ° . A 
a ag state “ rn Hemisphere venient for bank purposes are, no doubt, toward the manufacturers, at least 01 
British possessions in — shana scipiiinlt “Le } begi ] se . . a 
Price 30 Shillings for England. For all other tocks and onds. lo begin with, these pank in each town might easily be mad 
countries in Eastern Hemisphere, 35 Shillings ire the quickest of quick assets and quick ,,, see a new light on the whole subject 


ssets -e ‘ry desirable f ank ir 
issets are very desirable tor bank pt - making loans 
t New York Post Office as mail matter poses and, in addition to this, collateral of 


Entered at \ bank in each manufacturing city th 


© ) second class this ki » further advantage th: ' 
f the n \ his kind has the further advantage that iene i don Gibtines ts tener ten cttelitin 
able Address ‘ oT," No) a a sii ¢ - : 
Cable Address, ‘* MA - : \ t valuc is easily determined. Of other of those enterprises that employ peop! 
comweeiliniitcainciaiiiies kinds of securities a banker must depend and produce something of benetit to tl 
pre ey ( ; 


S y reas 7 iste , . 
ipon his own judgment, whereas, of listed country, and who use their deposits 
wRe ay sec ‘Ss. the ations > day give . : 1 
CIRCULATION STATEMENT ecurities, the quotations of the day give foster manufacturing and commercial c 


eirculuted the consensus of judgment of large num- 


During 1907 we printed and : cerns that deserve to live, ought to 
151,500 copies of the AMERICAN MACHINIST e O . ne ‘ 
o ) i watt nd f April 1908 wa oe. eee tract to itself the substantial pe ople I 
, > a f a ; e | * ‘ 
ar crc = 10 y 9 It so happens, however, that money... 
weekly, monthly and Euraepean) 114,500 . county 
io oe oane nm such collater se ~hie : . 

cae 4 26 000 loaned on su h lateral 1s used chiefly Such a hank would soon have 2 bo 
This paper reaches 360000 separate readers tor purposes of spec lation and it hence of business men whose united juden 
each month and 20,0000 cach eek resuite that the hb sc ine . : é : 
i ults that tl anks, in consulting thei would help the town, because it helped 


Vone sent free regularly, no returns from 
ews companies, no back numbers Fiqures depositors ind the nanutacture ind 


wn interests, encourage activities which 
ire live. net circulation ught to be discouraged 


and which, could — ,,, rehant It would sift out the 


they but “noose th ae sito os . a) +4 
\ ul cl e. Ne lepo itors whose serving and the doubtfu and lend 2 








noney is thus loaned would be the last to +] 
t hose who do something 


9. r 
ivo 1 ’ 1 


Contents pace = {8 Ihe banks that keep their surpl 


So tar has this preference gone that in quick assets for the men who eambl 
\ Double-ended Spindle Boring Lathe TOT stances have come to our knowledge _in prices nught make nore money, but 
Shortening the Time on a Contract Job 70% which manufacturers, with orders in hand = .,.4, banks could not do the ; al 
Engineering and Industrial Education.. 710 ta volume to exhaust their immediately ound one devoted to the buildine up of 
. Cam-erinding Ris 712 vailable capital, have found it impossibk ba A ey - p wis 4 ° - vs = 
Vertical Boring-mi Pools and Acces to obtain from the banks accommodations : ; ] ; a Rn : 
tics 3 y ! visas ‘ Ps munity and the people would soo 
series 712 tor meeting their pay-rolls, to say noth nd recognize the difference 
ixperience with the Piece Work and ng of those larger accommodations which Banks should seek opportunity to 
Premium Plain 715 manufacturers from time to time require a to deserving 1, nee! 
\ Double Vertical-spindle Attachment 717 his plainly should not be and we be mMantutacturer bege ites f ‘ ws | i 
Making Dies for Wire Drawing 718 leve it need not be were manufacturers ital to carr ah 
i carry on his busin whicl 
Straightening a Locomotive Frame 71 to pool their banking custom and unitedls ps supp rts half th r\\ uit 1 
Che Factor of Safety in Ball Bearings... 720  tavor such banks as in turn favor them re . 
Work of Drilling and Milling Machines 722 [here is nothing more proper than that . 
iston Rings of Uniform Strength 723 lepositor in a hank should have som« 7 
Some Features of a Crank Grinding thing to say about the policy, at least, on . ; ' 
Machine 725 Which his own funds are to be loaned, A. S. M. E. Meeting 
Filing the AMERICAN MACHINIS1 726 ind we believe that, by concentrating 
Letters From Our Readers their patronage, manufacturers in towns Ihe next meeting PT tthe \ 
Planing Castin { Wide for the where manufacturing interests are suffi Society of Mechanical Eneineer vil 
Planer Milling Nuts and Cutting uently large to make their patronage of held Tuesday evening, May 12 
Key Seats Magnetized Balancing moment, could easily bring about 1 Engineering Societies building New ¥ 
Weights Drilling Hard Steel hange in the existing state of affairs [he paper will be by Henry So 
Mixture for Tlolding Square Pieces he average business man has an id f the Henry Souther | ngines ring 
Adjustabl Blocking Peril! that convenience requires him to deal wit} poration, Hartford, C nn., on the st 
Chuck Key  Wrenel Saving a ome bank in his immediate locality and of “Clutches,” with special referet 
Crank shaft Dril for Piston ve expect to have the supposed difficulty the types used on automobiles 
Rings Napping Device 727-73 f dealing with a bank at a distance The meeting will be important 
Discussion of the Previous Question thrown up against our suggestion This who have to do with the us. 1 
Sulphur as a Lubricant Wabble suggestion, can, however, come only from for machine-tool work power tt 
Drills Inverted V versus Flat those who have had no experience with sion, hoisting machinery. texile and 
Bed Lath lig Bushings Con ranking by mail. So far as mere conven lasses of machinery. — 
traction of Steel in Hardening ence goes, banking by mail is preferabl The discussion will be conti: 


Extensions on Taps and Reamers.733-735 to banking by a messenger and in saying the semi-annual meeting « tf the 
- . ~ , 


23-20 


Wanted -A Manufacturers’ Rank 738 this we speak from our own experienc: 1t Detroit. Mich. Tune 2 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 


THE LATEST INFORMATION 


A New Geared Drive for a 
Shaper 








The single pulley or constant drive ts 
making its way into all classes of ma 
chines, and the Queen City Machine Tool 
Company, Cincinnati, Ohio, has designed 
one for its shapers which has several 
points of interest, being different from the 
gear box usually found, and following 
automobile practice in several particulars 
Its main features are that no shifting of 
gears takes place under load, and that it 
is impossible to engage two sets of gears 
at once, as will be seen in Fig. 2. This 
is a top view showing the gear shifters A 
and B, both of which can be moved in 
either direction, as shown in Fig. 4, when 
the gear-shifter lever is moved in to en 
gage shifter .4, or moved out to control 
shifter B 

Fig. 3 shows a side view of the gear 
box and Fig. 4 a section. The pulley or 
driving shaft runs clear through the ma 
chine and carries a good sized clutch ring 
at the other end [his is expanded by 
the cone so that power can be thrown off 
when a change is to be made Che driv 
ing gears are mounted on the sleeve sur 


rounding the main shaft, and this carries 





the clutch body, so that when the clutch 











is expanded they revolve together and 
lrive whichever gear is in mesh The 


lriving shaft also carries a pair of sliding FI EEN Y SHAPER WITH GEARI RIVE 
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DETAILS OF THE GEARED SHAPER DRIVE 








gears inside the 
by the handle show 
an intermediate sh: 
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wheel In this way 
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whi h 


nes and controlled 
These gears drive 
either fast or slow 
and this carries at 
drives the bull 
four speeds are se 
ind four more b 
the column 
de as a unit and the 
shaft is pressed 


brackets are bolte 
but is can be 
Zs * sily acces 1 
It ba k I ( 
wovided for « 
main gears 
ox is thorough] 
( ] iri s { ( isily 
Y ve and non-in 
rule runnit 
inute, strokes 7 
be obtained 


Motor-driven Geared Head 
Lathe 


ed 


belt-drive 


shown, 


Woodlawn, 


32-1001 Dee 
whlin Steel 
Pen 
ithe 1 
ce) S¢ Wit 
ing controlled 
whee { thie 
d to the pul 
ny rae by 
ti ri ~ sS 
ing the 
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riage from place to place on the bed 


[his 


is accomplished by the bevel-gear trans 
mission to the lower feed-rod connection 
to the carriage, controlled by the levet 
it sthe left of the carriage Lhe lead 
screw, feed and motor control rods are 
ipported py th tw brackets shown, 
which re tree to slick along the bed Il 
e dovetailed ways on the front of the 
et Wie rl o« ‘ Ss 1 ontact 
i Cll 
\ll gea in thie d e of ster vl 
in onl nd | bearings r 1 
tantly supplice lhe speed changes are 
ont led b Tie andles nad wheels 
wn in the usual way and all are within 
vy rea of the operator These give 
nge ot tro 2 to 98.1 revolutions oft 





I 0S 


\layv 7. 


st as to form a_ positive 


useful on heavy work 


stop, whicl 


Phere is also a reducing gear for moving 
the tailstock along the bed The tail 
stock is designed so as té clear the com 


pound rest when set over for angular 
work The spindle is 8 inches in diam 
eter and the main bearing 12 inches long ; 
face-plate 36 inches by 10 inches wide; 
swing over carriage, 2534, and over ways, 
38 inches; lead screw, 27/1060 inches in 
diameter, 2-pitch: rack of steel, 2 inches 


Hanger Box for Grease or Oil 


usually subjected 


manevers are 


severe conditions than we realize, 
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& Warrin, 66 Centre street, New Yorl 


as a result of many tests to see what w 
equired and where some were weak 
\s will be seer us bearing is mae 
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in three parts, the lower section at tl within column lhe table is 10x12 inches ster Machine wit r wit 
right serving as. an otl-well, the next supported on very rigid inclosed bo t direct-connectes vear feed ane 
is the lower shell with its heavy lining of ie to imsure rigidity in drilling, 1s ad with or without tapping attachment, a 
babbitt which goes under the oil-well, and istable by rack and pinion and ha 1 they can easil dapted fe individu: 
the top half is shown bestde this as well pl working surface surrounded by ¢ tor ciriy | vell . ed I 
as in the whole bearing at the left I huis _ working in gang vel of them being 

a a — 
construction allows the oil-well casting | mounted on ommon base and arranged 
be thoroughly cleaned of sand and _ grit to work togeth r independently in 
and, as will be seen, there is a lip for group Phey made by Willias 
oiling on each side of the box so that t Gard x S leat St.. Ne 
grease in the pockets on top need not b | Yor! 
disturbed These bearings are carefull . aoe 
bored and reamed, all skin of the metal An Automatic Edge Grinder 
being removed so that | eis a cl Nn, } 
well-titting bearing surface from the start ; lies ai 

This is designed to be used with greas ; * 
alone if desired, the lloward” greas _ . 

snalicd ty this ing specially - Ai en 

dapted to it, as it 1s claimed 1 work well ‘ — ' ail f 

om coldest Vout t 225 deereecs oO} . asf 

( \\ re ( l ry 4 ( 

( his is packed 1 caring with _ = 

i small quantity t w ‘ whicl Vy casting w 

eeps the erease 1 if r , xt } ble whi 

neg all times uw \ t w 

| wheel pind! lly mounted 
Adjustable Multiple-spindle Dnll the shiding d, powértully driven b 
aid of 1 I su good b 
Lh : ‘ 1 erics lus cont t d carries at 
tiple drill v chines ecently grinding wheel nu tet chucl lhra 
' | ; ’ <6 the ) ‘ be Tings ( Tl (| (| cr¢ 1s 
tipl Irilling ichine vit] Kt tical adjustment { , either 
yndles It 1s wlapt I Wie } mind power 
f small holes up t Tar | wheel. grinding ‘ fed 1 
ts of automohiles, typewriters ectri work by a large feed rew op ted aut 
devices, and similar work. It is east matically by the rriage dogs and 
ndled and changes can be made tro mechanisi the front of the bed 
1h scTiecs of les to anothet in eT | I he dogs Ss snow! 11 thy front vi 
hort time each end of the « irriage ofr table, 
lhev are made witl varving numb threaded pins providing for fine adjust 
spindles, which have an adjustment ment \t extreme travel these dogs ope 
ward and back of 3 inches and side ite on the sliding ck, which in turn 
vs of 15 inches, the minimum distance: E DR WITH , connected throug! e train of gears 
tween any two spindles being ordimaril SPINDLES the gea nd ratchet-plate sleeve on 
inches kach spindle is also capable teed screw. Thi tchet plate is dire 
of adjustment vertically to allow for tl groove the s i m b behind the larg nd-wheel at tl 
of drills of different lengths and has changed tf special wor Phe ind-whe ecured to tl fe 
No. t Morse taper hole, or chucks can I Phe coum shaft is att ed to. the screw and t lrive when fe 
ed direct to spindles, if desired 14 has tted with tigl | loose pulleys utomaticall ‘ gement of the 
or head which carries the spindles 1s d has self-oiling bearings. Drive gears locate: ‘ When feeding 
terbalanced by weight inclose | port lles afe 1 | t the best carbon hand nT ue By mr 
r 
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idjustment of the dogs, any desired tee t red lhese are built by the Safety forward for a new cut, after which the 
1000 . inch mav be secured Emery Wheel Company, Springtield, O roll agnin clamps it to the slid 
motior i the carriag Is under Phe feed ds adjustable and can be 
perfect control of the operator and can be hanged while the machine 1s in operatio: 
ypped at any desired point by centering Solder Cutter for Jewelers by simply moving the micrometer screw 
the reverse lever, or run back and fort! shown in front, for any desired length ot 
by operating the lever by hand, or b picce, and the use of this micrometer als: 
cans ¢ he larg ind-wheel in In tl manufacture of jewelry a large Ulows any size to be duplicated at an 
\ll the operating mechanism is in front quantity of cut solder is used, and it often time to within less than one-half a thous 
ind within easy reach from one position. happens that the time required for a piece andth of an inch, which ts rather fin 
Reversal of carriage or table 1s accom of work, as well as its appearance or dut graduation when it comes to cuttin 
plished by action of the solid dogs on ability, depends on the right amount of solder. As will be seen, the cutting knit 
the reverse lever, as shown projecting up solder being placed in the joints at the ts well supported, and the whole machin 
ward toward the surface of the table rt. lor this reason manutacturing Jew designed to withstand the stram to whi 
This lever is connected by link and crank lers use solder-cutting machines so as it ts subjected, although it is, of cours: 


mechanism through the base to the cam t» cut up pieces of exactly the right size a comparatively light machine, being buil 


plate in the rear, directly above the driv- f the work in hand, and the machine for bench use. It is manufactured by tl 

Kk. C. Bliss Manufacturing Company, 9 
I 
I 


= a a aa, : : : 7 Sabin street, Prov idk nee, R | 


Combination Drill Press 


(his is a rather novel combination, a 
it includes a sensitive drill and a hand 





























ile b wn Is e of the levelopments 
iI k-geared t his lin 
pull |] m plat perate his consists primarily ot cam shatt 
. belts, one raight hich is driven by the gear and pinion 
from 1 countershaft, tl hown at the left. At the right-hand end 
lane t this cam shaft 1s the solder cutter itself, 
I f ipplying d ti lat st solder to be cut goes 
g ling wheel when so d in under the smal! roll shown and between 
sired, necessary when grinding steel, that and the dovetail slide which is undet 
etc. , rear bas rves as a reservoir neatl [his slide is operated by the levet , COMBINATION DRILL PRESS 
tor abundant water storage and the water shown, which in turn dertves its motion 
_— to the wheel by centrifugal trom a cam on the right-hand side of the — power-feed gear drill on the same ft 
puny ow large gear, and this gives a predetermined — ., that either or both can be used 
al furmished with a heay knife motion to the slide according to the size came time he sensitive drill is dt 
is used on a knife grinder, of 1 piece of solder to be cut off. The py a friction’ disk and will drive ; ; 
“ n be bolted to the table for grind older is held down against this moving inch drill while th other side har 
length of knife up to the capacity slide by the small roll before referred to anything up to 1 inch. This can al 
of the 1 ine, and readily removed when nd this roll is operated through the shaft ened as a knee feed in which the 
en 2. nd arm shown, so as to hold the stock tor’s knees come under the cross-ba 
of the table working surfaces lder firmly against the slide, but at the tached to the lower end of th 
trom 50x17 inches wide up to 130x17 ame time allow it to move back and forth spindle and feeds the work agains 
ur wide, the larger sizes having cen vith it under this roll. Then at the proper drill leaving both hands free to ho! 


wl pedestal end supports for nt it leased so that it can be set work. A stop is provided for this 
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r this can be swung 


and a much greater distan etweel 


drill and the table secured by using 


lower table which is « the dove-tailed 


e column | his 


slide on the face of tl 
table can be used on either side of th 
drill by transferring it to the opposite 
Tac 

Under the geared spindle of the drill 1s 


+ 


a 13-inch square table which c: 


swiveled or the other table can be swung 


around under this drill should it becom 


desirable as both of these swivel on th 


round column and can be moved in any 


desired position. ‘lhe same is truce of th 


operator's seat and in either position 
saves the time often spent ‘in hunting up 
a box of the right hight 

Che drill will accommodate work up 


14 inches in diameter on either side as th 
center of the spindle is 72 inches away 
from the face of the column fhe tix 


tures shown on the base are convenient 


in drilling long stocks and particularly tf 
centering it. On shorter work the 

center can be placed in either the upp 
under the sensitive ‘drill ar 


ir lower arm 
idjusted to suit almost any length ot 


work that will be handled this machn 


is made hy The Lapointe Machine Tool 
Company, Hudson, Mass 
Sand-blasting Machine 
This has been designed to give small 


foundries an opportunity f using th 


sand blast without an extensive equip 
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this 1s a conical sieve \ 
ind is thrown and 
iutomatically works down 
hamber at the botton 

The air goes directly 

sor to this mixing 

cuum here created helps 
hrough the steve and 1 
vhich is the one to the left of 
Che air from tl mpresso 
the large pip the bottom 
chine, and the sand and 
the Y just behind the 1 | 








SAND-BLASI APPARATUS 


and difters from the usual machin 
everal ways As the air does not g 
ugh the machine itself, it 1s unneces 
to make it of steel, and instead the 
or hopper is of galvanized iron sup 


| by three iron legs 


In the top of 


blower 1s used, instead of ai 
from an air compressor, thi 
ittached to the connection s 


top of the mixing chambet 


1 
} 
i 


1 


ind tl cal 
\ sand | 
sand pip N 
i 
e air pipe 
mes mm 
of the ’ 
nixed 1 


ving t ike 

an | pipe 15 hea 

wn at the to handl 
' , ' 

stead t 1s 








Motor-driven Car-wheel 


Boring Mill 











° 
MOTOR-DRIVEN CAI VHEI SORER VI | ) 

the bottom, as shown 1n : \las lt 2g 

iw the air and sand t | g : I 
possible to use a pertectl y . \ \ 
which avoids the exe \ \ l 
ring in nozzles whicl pering ‘ . 
ind this nozzle can \ 1 fe ‘ 
long, if it is more « 1 \ 

work in hand. The mac e holds « ig] “0 

sand for three or four Irs) contin s the « “ es prov Wi 
operation, and is supplied with 10 feet separate track g er 

tf hose on both connections s s illow t three points, I ! s f 
quite a large radius of 1 e arms of 

When a pressure blower is uss wheel s l R 
separator is placed between the blow: pper « W by I 
and the mixing chamber in order to pre tio! pens iW 
‘ ‘ — tims f 4 . 


vent anv oil being drawn 








chi ( ‘ ‘ revel 
W lie ) ‘ itiny cam Ine te araw 
tiie iW togethe mpmng hie wheel 
W he the moto 1 1 \\ Cast tin 
table will rotate wit the geal If the 
pinion is sudden stopper the bevel 
vheel being checked table by its mi 
‘ m will contin t ! e until the 
W re unlocked lf 1 desired to 
| e table witl nlocking the Ws 
1 only lect ir\ ring it t est 
cl ii\ \' Cll se] | 
) r ved mily t the 
hale nd th tiie ( Ww prop 
pivoted on th \ prec st qual 
1 the p ss Vi end I « 
w, thu enterime \ el by ‘ 
‘ IX Dp ite 
CIC ewe \ ‘ VALS ik 
driving te ) pine 
brake 
Phe worl n its ct posi 
te ine and released with n 
loss of time and without lab Since 1 
powell t the Lute yrip ( es wilt 
he resistance OT Lil 1 1 wver 1 cs 
chucl lhe borime ill 1 pecially 
nged for electric drive, and tl motor 1s 
mounted on th vertical housing of th 
tran lhe motor 1 a7 horse powel 
Westinghouse type “S), tor variation 
in speed ot ipproximately two to n 


which eliminates the cone pulley required 


by line-shaft drive This increases the 


machine capacity, because the variable 


VIVES the 


peed motor desired range ot 


speed in much smaller steps, permitting 
the mill to be run at all times at its mani 
mum The boring mill is made by Wil 


liam Sellers & Co., Inc., Philadelphia 


A Level That Indicates by Gravity 
Instead of the Usual Bubble 


lhe engravings show a level which has 


the market and in 


recently been placed on 
which there is no liquid with its) usua 


bubble. but imstead the action of gravit 
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pointer swings to '4 inch either side of 
cro, the work is out '@ of an inch in that 
ised ona long piece 1t 


to multiply the 


necessary 


rror per foot by the total length to find 


the amount one end is higher than the 
othe It can be used in any kind of 
work the same as any other level and 1n 
vertical in either direc 
mas readily as from the horizontal. It 
ir damper which 


n be used to either hasten its coming to 


stop or to prevent movement of the pen 











Fit 2 rH PENI i AND GEAKS 


[his is made by 
Company. 


dulum during shipment 
| I: 
Poledo, 


Deck Gravity Level 


( Ihio 





Some Vicissitudes of the Job Shop 


By J (;. DoRNEIRER 


\fter running an account with the boss 
repairs on an old ex-traction engine, 
the owner came over one day and offered 


to square up by giving the engine for the 


iccount Knowing the state of affairs, 


the boss decided to accept Phe wheels 


had been removed long ago; the rear end 
, 


ad been standing on the ground; the 

















\ \ 1) 
t ] \ ‘ nt ot , 
! y ems ‘ thy 
plished by -d of masaend 
! ' 
ali pe ( \ ic] p t tl 
' heel + ¢] sl 
( {! W Ct . t! ( 
l 1 f the level ! Ked so th 
( livision shows twice the amount 
per foot that the level 1s Phat is 


RAVI 

‘ d lhe lower 

] ] \ div rusted, s 

‘ +} } 1 | ce the mud 

t in ral ne es, replaced 

: A si 1 te | it to 150-pounds 

ld-water pressur Phen we cut off th 

xle trunnions and riveted on pair of 

legs nd sort of t pedest | for the 
] 
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to stern, and gave it a coat of paint. It 


now appeared to be a good, salable articl 
We hred it up and it ran. Within a short 
time we had a customer for it. The party 
paid about 20 per cent. down and the bal 
ance was due in 
with a chattel mortgage to the boss for 
security Now most sawmill engines 

those days had no governor, and wet 
usually operated by the sawyer with 

rope attached to a buttertly valve, whic 
so applied th 


had a spring of weight 


when the rope was slacked off the valy 
would throttle the steam. Here is whe 
poverty again proved to be the mother 

mvention 


We will cull 


name tn mVeMmence 


ustomer by his 
Silas was a p 
man: he bought small sawmill; his wit 


‘ nad he were the sok employees ) 


even this smal oncern had its il 


troubles fhe wife was a arge, robu 
log roller that could take her place best 
any man, and Silas, as we were told, 
disseminate on ace 
ot sex 

Well, in order that he could gi 
work he had 


entire attention to. the 


rig up a sort of a governor. This is 
he did it lhe center distance of eng 
ind saw shafts was about 25 feet \| 


mid-way between them he had 


tightener mounted in a_ vertical 

When the load came on the saw thi 
would become taut on the lower sid 
the tightener would slide down t 


frame. By means of the rope conn 


with the butterfly valve, the valve w 
open and shut just about as promptl 
if operated by any governor 

\fter a few months, Silas reported 
he had to fire “lke the very old sect 
to keep up steam. So the boss and I w 


out to see what was the trouble 
engine blew almost a continuous exha 
We removed the cylinder-head, turned 
a little steam and found the follown 
\t some earlier stage of its existenc 
engine had a piston-rod put in by 
shop far from a base of supplies. A 
of shafting having a keyseat in on 
was used for the rod. This keyseat 
about the same length as the piston 
thick, and of an unusual size, 9/16 
inch It had evidently been plus 
as we did not notice in the shop that 
was an opening through the pistor 
one side to the other; but the plug 
ave passed out through the exhau 


v<¢ ould not find it We plugge 


ind everything apparently went well 


anit thes Mie Mane d seams 
+1] 
' if 

When the vinents T | 
wanted n xtension t time 
that the trouble on the engine p 


making good It was g@! 
When it came due again he wante 
but the boss got suspicious and rep! 
the engine. We went out with the 
and got it On examination, we 


that it had been almost ruined ft 





semi-annual payments, 
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Water; everything in the firebox leaked 
Well, Silas came to 


against the boss for 


town and filed suit 


damages In court 


his witnesses testitied that the boiler in 


spots was no thicker than brown papet 


and how frightfully it leaked with So 7 


pounds pressure lr} court never seemed 


to notice these incongruities, but marveled — d; 


that all living things within a radius of 
halt a mile were still 
mony Che plaintiff's attorney then ros 
and asked their “alienist” for his opinion 
Say, I wish you could e heard it; 1t 


. 1 , ] ‘ ‘ } 
was enough to make eller laugl Kor 


ambiguous terms he had the proverbi 


colored preachet skinnes millios 
years.” He said that he was no ordinary 
machinist, but that he was millwrigl 
of the highest ordet Then the pettifog 
ger asked him as to the length of his ex 
perience. He answered “30 years.” Thi 
boss was also asked and answered “eight 
years.” Then the lawyer, with a rising 
inflection, pointed to the millwright and 
said “30 vears” and, with a falling in 
flection, to the boss and said “eight vears.’ 


It was done right up to. th 
lramatic.” 

The facts were that the boss had served 

four years’ apprenticeship in a_ larg: 
ngine-building concern, several years it 
leading polytechnic institute, and a year 
nd a half in the largest machine-too! 
stablishment in the central West. Whilk 
developed that th 





millwright had once 


‘ . ; 
pon a time built the track for a log « 
| 
lage ina sawmill and some wooden gran 
pouts in an old elevator 
] 
Well, Silas got judgement against 
ss for $36 and sts 
| ] + ‘ ! 
I ( Iawvctl TO. ] ft cies wit 1 
' ane doured the tice 





week or tw s n ld 
settle wit S When we 
ee wi Saw 1 rol 
sit to s . Te Wi \ 1 
vere me mM dlgin 
vas appat NM, the Darwini 
ld 1 eritied by goine | 
t two we Ns ! 
’ Wi : f Silas at s 
not ! \ . | 
‘ 1 ~s 4 
ce mol ) 
mel ( 
by t t 
¢ 4 ee Ww ks ag | 1 
, ttle fellow we s 
‘ ee-line 1 r 
i | \ . 1 
gestut : ( 1 
tiie 1 I ne | 
I w ¢ agai 
shit Wantes ) . Vil ‘ ‘ 
dee f law ! 1s ( 
orci t ‘ L4 Ig 
I il ads 
his \ cep 
e Silas \ would 
mm ft t l Well 
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A Vertical Machine for Deep 
Dnilling 


ait 


\lacl 11 


ACCOM pPanyin 


achine at the wo 


( ompanys 


] ] 
‘ 


‘ rie 


MACHINIST 























obviously of low cost. would indicate that 
the machine 1s close competitor with 
thie higl ly elab rated om which are now 
so common There are two sides to the 
question of highly organized machin 
tools and this simple and low-cost ma 
chine is an illustration of the side « 
which too little is heard 
Machine Tool Builders 
Convention 
fhe regular semi-annual co I 


the National Machine Tool Builders -\s 


sociation will be held in Atlantic City, on 


Fuesday and Wednesday, May 19 and 20, 
with the Hotel Chalfonte as headquarters 


\t this time, attet period of business 


depression, during which time the valu 


of the association was much in evidence, 
the convention will be an important onc, 


f the situation 


and a thorough discussion 
can only prove of benetit to all concerned 
Several important committees are to re 
port their tindings, notably among whicl 
will be the cost svstem commiittec 

Phe executive committee 1s anxious that 
attended, and 


this convention be largely 


looks forward. te substantial imerease 


in membership 
As a result of trial of a 


balanced simple 


Iwo-vears 


four-cvlinde: locomotive, 


the London and Southwestern Railway 


has put into service a number of this type 


for heavy passengel haulage The boil 
ers have 2210 square fect of tube sut 
face, 160 feet more in the tire box, and 
357 In cross water-tubes in the firebox, 
making a total of 2727 square fect [hic 
erate area 1s 31.5 square feet \ll four 
cylinders are 16'. by 26 inches, the ex 
terior being coupled to middle drivers, 
and the interior to forward drivers Phe 
drivers are six feet diameter | he 
engines weigh each 52 tons on drivers 
and 75 tons complete 
Business Items 

Chas. F. Simith, designer of automatic machi 
ery, formerly at 141 Varich Street has taken new 


quarters at 260 West Broadwa New Yori 

Phe district office of Allis-Chalmers Compar 
at San Francisco, Cal has been moved to the 
Phillips building, 500 Mission street 


The New York oflfice of the Standard 


(ruline 


Manufacturing Compan Svracuse, N. ¥ has 
been moved to Troon 1770. Hudsor ber 
buildings 

On May 15 the address of Foote Brothers Gear 
and Machine Compar ill be changed  fror 
24-30 South Clinton street to 44-50 Carpenter 
street, Chicago 

Phe Canadiat Crochker-W heeler Co Lid 
Montreal, has been formed for the manufacture 
and salé in Canada of the Crocker-Wheeler 


electrical apparatus 


The factor and main office of the J ] 
Almond Manufacturing Company has bee! oved 
to Ashburnham. Mass At the New York office 
1) Murray street. ; ell assorted stock itl bee 
arriee 
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Trade Catalogs 


Canadia General Electric Company Ltd 
Poronto, Canada Catalog of ignition appli- 
ances and auto accessories Illustrated 92 
pages »>XS TCHES 

Phe C. 1. F. Company (Export Commission 


Merchants), 11 Broadway, New York. Pamph- 
Export Trade 
1S pages, 84x11 


et entitled Problems of the 
ind which gives the solution 
mches 

General hlectric Company, Schenectady 


N. ¥ Bulletin No. 4584, illustrating and describ- 


ing CQ motor 12 pages, 8x104 inches Bulle - 
tin No. 4576 on 4500-volt oil break switches 
Illustrated, 12 pages, Sx104 inches Bulletin 


No. 4578 describing railway motor controllers 


Illustrated, 12 pages, 8x104 inches 





Manufacturers 


Phe roundhouse of the Rock Island Railroad 
Sayre, Okla., will be enlarged 

Phe Elkhart Ind. Motor 
commenced construction of its new factory. 


Company has 
The Cotton Belt Railroad will rebuild the 
roundhouse at Jonesboro, Ark., recently burned 

rhe New London (N. C 
pany contemplates the erection of a large cotton 


Development Com- 


mill 


4 three-story addition will be built to the 
plant of ‘the Rock Island ¢Tll.) Sash and Door 
Works 

The sStecker Electric and Machine Company, 
Detroit, Mich., has had plans prepared for a 
factory building 

Phe Pearl Glass Company, Clarion, Penn 
Whose plant was burned recently, will rebuild 
at a cost of about $75,000 

The William Page Boiler Mead- 
ville, Penn., has awarded contract for the erec- 


Company 


tion of twojnew buildings 

Wood Brothers Company, Des Moines, lowa 
will enlarge its plant and engage in the manu- 
facture of traction engines 

The Vollrath 
boygan, making 
a brick factory and warehouse 


Manufacturing Company, She 


enameled = ware will build 


Che Jenney Electric Manufacturing Company, 
of Indianapolis, has acquired a site at Anderson 
Ind., to which place it will move. 

Contracts have been let for a new factory 
Malleable Iron Company, Day- 
ton, Ohio, near the present plant 


building by the 

Phe Cutler Roch- 
ester N ‘ 
a new factory building to cost $24,000 


Manufacturing Company 
making letter chutes, is erecting 


The American Hide and Leather Company 
of New York, is looking for a site in Manitowoc 
Wis., on which to establish a tannery 

Phe iron works and pattern shop of the Smith- 
Loughlin Company Brooklyn, N \ were 
destroyed by fire Loss, about $50,000 

The plant of the Manufacturing 
Chicago, Hl., makers of iron beds, 
vas destroyed by tire Loss over $100,000 


Simmons 


Company 


The planing mill and show-case factory of 
the Inland Mill and Manufacturing Company, 


spokane, Wash., was burned Loss, $40,000 
The plant of the Hubley Manufacturing 
Company Lancaster, Penn., was destroyed 
b hire causing a loss of over $50,000 Ihe 
company manufactured iron toy castings 


The General 


hart, Ind 


Manufacturing Company, Elk- 
building special machinery, is planning 
the enlargement of the plant and special attention 
sill be given to the manufacture of gasolene 


engilies 


Phe Aluminum Manufacturing Company, Con- 
ielisville, Pens has been formed with $30,000 
apital, and will erect a plant at South Con- 
nellsville J \ DeWitt, CC. bD 


Schell and 


ers, Organize 


May 7, 1908. 


Want Advertisements 


Rate 25 cents a line for each insertion. About 
six words make a_ line Vo advertisements 
abbreviated Copy should be sent to reach us 
not later than Friday for ensuing week's issue. 
Answers addressed to our care will be forwarded. 
Applicants may specify names to which their 
replies are not to be forwarded, but replies will 
not be returned. If not forwarded, they will 
he destroyed without notice. No information 
given by us regarding any advertiser using box 
number. Original letters of recommendation or 
other papers of value should not be inclosed to 
unknown correspondents. Only bona fide ad- 
vertisements inserted under this heading. No 
advertising accepted from any agency, associa- 
tion or individual charging a fee for *‘ registration,’ 
or a commission on wages of successful applicants 
for situations 


Miscellaneous Wants 


Caliper list free. E.G. Smith Co., Columbia, Pa 


If you use small gears in large quantities, 
write Berry & Parker, Erie, Pa. 

Steel case hardened; modern methods. Bos 
ton Gear Works. Norfolk Downs, Mass. 

We buy or pay royalty for good patented 
machine or tool Box 282, AMER. MACHINIST 

Wanted—Copy of January 3, 1907 issue Ameri- 
can Machinist Box 114, AMERICAN MACHINIST 

Hand power bending tools, labor-saving, 
money-making. Estep & Dolan, Sandwich, Il. 


Light, tine machinery to order; models and 
electrical work specialty E. O. Chase, New- 
ark, N. J 

Special machinery accurately 
machine and turret lathe work solicited 
J. Emory & Co., Newark, N. J. 

Automatic machinery designed; special pur- 
pose machines; working drawings. C. W. 
Pitman, 3519 Frankford Ave., Philadelphia 

Shop in Massachusetts well fitted for elec 
trical work desires machinery to build to order 
or by contract Box 112, AMERICAN MACH. 

We are equipped to turn out twice the number 
of gears used on our own work, can we do yours 
to fillin? Samuel M. Langston, Camden, N. J 


Wanted—Shaper, about 20” stroke. Verti 
cal power feed to head. Must be in good con 
dition and a bargain Box 29, AM. MACHINIST 


built screw 
Robert 


Complete set of blue prints and instruction 
for building model air-ship; inexpensive Price 
50c Aeriel Navigation Co., Box 148, Hart 
ford, Conn 


Gears cut to order, bevel, spur and miter 
on Bilgram and Gleason machines. Complet: 
gears furnished The Cincinnati Gear Work- 
Murdock Bldg., Cincinnati, Ohio. 


Hardening Tool Steel to diamond temper 
tough inside, no cracks, burns or warps, cool i! 
pure water. Sample can prepaid. 24c. King 
Steel Co., 55 West Jackson Bivd., Chicago. 


4 thorough mechanic wishes to buy an i 
terest or outright, a small machine shop, which 
is so situated as to permit growth as developed 
\-1 reference Box 78, AMERICAN MACHINIST 


Valuable 
right or on 
blueprint machine. B. J 
Barnes, London, England 


United States patent for sale out 
royalty The latest continuous 
Hall, 41 Castelna 


A large English firm of machine-tool in 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kind 
Apply Box 189, AMERICAN MACHINIST. 


Machinery built to order and§by contra 
special parts made; gear cutting, automobil: 
and pattern work, punch press and screw ma 
chine work, tools, dies, ete. Blair Tool a: 
Machine Works, West and Morris Sts., New Yor 
City 


Special machinery and duplicate machi 
parts built to order; tools, jigs and exper 
mental work; complete modern  equipme! 
MacCordy Mfg. Co., Amsterdam, N. Y 


Machinists take notice Purchase castt! 
and blue prints of high grade gasolene mot 
of world-wide reputation and at a_ profita!l 
business Write today. Ff P. Conrad 2 
Freeport St., Harrison Sq., Boston. 


British patent rules, 1908. We can produ 
light fine engineering and mechanical sp: 
ialties and tools, accuracy and finish gu 
anteed Model Manufacturing Co., 52 Addis 
toad, North, Holland Park, London 


Machine screws in small or large quantit 
direct from factory at low prices. Send p 
ticulars of sizes and threads required. B 
97, AMERICAN MACHINIST. 


work of every descr 
cutting, screw machi 
aluminum = casting 


Lathe and machine 
tion patterns, gear 
work iron brass and 
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a) Sipp Electrie and Machine Co Paterson 


E. P. Thompson, M. EF 


. Registered Patent 
, Member A.S. M.E. and A.LE.E 


Situations Wanted 


advertiser, nothing else 


£as motors, automobiles and motor boats 
AMERICAN MACHINIST 


Experienced mechanical and electrical drafts 


Designer with experience on machine tools and 
special tools and fixtures 
Box 116, AMERICAN MACH. 
Foreman with experienec on intricate 


wants a responsible 


employment in the Chicago district 
AMERICAN MACHINIST 


MASSACHUSETTS 


111, AMERICAN MACHINIST 


General ¥ foreman superintendent; 


Box 86, AMERICAN MACHINIST 
molding-machine patterns, wishes 


Will go anywhere 
€AN MACHINIST. 


AMERICAN MACHINIST. 


AMERICAN MACHINIST 
Situation wanted by young man of 17. 


AMERICAN MACHINIST 


teen years’ experience on tools, dies and experi 
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manager twenty ears 
foundr and machine 
line preferred Box 


Superintendent or 
experience In f£ene;rai 
business Engine or like 


109, AMERICAN MACHINIST 

Position “as superintendent or factory man 
ager by practical mechanic at salary of not 
less than $4000. Can buy interest’ in gcod 
prospect Box 34, AMERICAN MACHINIST 


Inventor and engineer; highest standing as de 


veloper and designer of machinery; man of busi 
ness and character: with one concern past tel 
years; wants situation Box 98, Am. Macn 

Mechanical engineer, partner in machin 
business in Sweden, wants position at machine 
selling or machine factory that should like to 
be represented in Sweden Box 103, AMERICAN 
MACHINIST 

Mechanical engineer, nine ears experience 
on Taylor system, open for engagement June 
1 Good chance for shop to introduce modern 
methods at low cost during dull times Classi, 
fication, speeds, feeds, tools, rearrangement- 
et Box 104, AMERICAN MACHINIST 

OHIO 
Good wood patternmaker wants work any 


where, 26. G. Hargreaves, 1528 Prospect Ave 


Cleveland, © 


Machine designer and draftsman desires 
position Fight years’ experience Best of 
references Box 95, AMERICAN MACHINIST 


young man at 
factory 


Expert cost accountant 
manager of the department of 


present 
organi 


zation and costs for a large audit corporation 
desires an executive connection with a large 
manufacturing concern where results are im- 
perative Box 115, AMERICAN MACHINIST 
PENNSY .VANIA 

Engineer, draftsman, mechanical, A-1, experi 

enced. Box 117, AMERICAN Macn 
VIRGINIA 

Young man, now general manager $50,000 
general machine shop, desires similar position 
or one as assistant § superintendent Good 
credit man, practical machinist technical 
graduate and can furnish A-1 references. South 


preferred Box 113, AMERICAN MACHINIST 


FOREIGN 


Master mechanic; American; age 37; respon 
sible man with large and varied experience 
manufacturing, erecting and maintaining; suc 


cessful in producing high grade work at lowest 
cost; at liberty July 1; Pacific Coast States 
only; state salary B. Nilius, Master Mechanic 
Rio Blanco, Peru, via Lima 


Help Wanted 


Classification indicates preser addres 
advertiser, nothing else 


CONNECTICUT 


. 53 
hat there should be a place for everythin® 
and sees that everything is in its place. No red 
tape man but a systematic one (ore vho 
knows how to talk hen necessary but who 
talks little and does mucl vho makes occa 
sional mistakes, but who usually finds mistakes 
and corrects them before they are rack ViLo 
knows the meaning of the word “results’’ but 
not of obstacles Not 1 perfect man no;r 
ctie who knows it all only ome vyho KNOWS 
how to hit straight from the shoulder and make 
every move count Location Michigan if 
you can't qualif do not answer lo be con- 
sidered give age experience and salary eN 
pected, references and any information that 
will aid in determining qualification Perina 
nent and growing position to right man Ad 
dress “ Metal AMERICAN MACHINIST 
NEW YORK 

Wanted ] Y perience 1 designer of igs rudd 
fixtures for the manufacture of small inter 
changeable parts Box 102, AMER. MACHINIST 

Wanted—Sales manager for company manu 
facturing motor trucks of one, three and _ five 
tons capacity Give full information relative 
to positions held, ete in first letter Box 06 
AMERICAN MACHINIST 

First-class grinder, familiar with Landis and 
Norton machines. First-class machinist pre- 
ferred Address, with full particulars, to 
H. J. H., Box 100, AMERICAN MACHINIST 

A good machinist who can lay out and inspect 
work Good position to right man Address 
with full particulars, H. J. H., Box 99, AMERICAN 


MACHINIST 


OHIO 
Wanted—-By large concern in Middle States 
four first-class lathe hands, men capable ol 
handling from two to six men and boys and 
teaching them to do good and rapid lathe work 


Applicants will have good opportunity to travel 





as lathe demonstrators In writing give past 
five years’ experience Box 33, AM. Macu 
PENNSYLVANIA 

Wanted General superintendent for Vaive 
manufacturing plant, making iron and brass 
State age, experience and salary expected 
Box 94, AMERICAN MACHINIST 

Wanted—-Foreman patternmaker for valve 
company State age, experience, and salar 
Box 93, AMERICAN MACHINIST 

For Sale -Second-hand Hornsby Akroyd 
oil engines, one 13 horse-power and one 23 
horse-power in first-class shape Balbach 
Smelting & Refining Co., Newark, N. J. 




















si Che Before removal, one 28"x26° 
Box 101, AMERICAN MACHINIST Wanted-—First-class draftsman and designer I Ra Bay ha ms lathe. “ compound rest, etc 
Capable of taking charse ne ar ro two Pratt & W hitney screw machines i or i 
age = anaes expected Capable AMERI through spindle, and 7x36 and 9x36 precision 
: SS bench lathes. J. Bleser, Springfield, Ill. 
Expert designer of special machinery MICHIGAN For Sal Improved tool holder patent, just 
; REENICAN IESCHENON Wanted Superintendent for factory Inaking issued \ prac tical tool holder, supernor to 
Mechanical engineer and designer stamped and cast brass goods, most of which anything placed on the market, not a copy 
are nickel plated Departments —pressroom of some other make nor in the freak class; 
conveying machinery and structural work, open brass foundry, monitor, polishing, plating, has been tested for two years This is a live 
Box 118, Am. MacuINist. , ‘te ze between 30 anc > years yroposition and a money-maker for party having 
assembling, et« Ag bet and 4 year f I " t it Don't 
raftsmé ine years’ e © Ti- Must be clean¥cut, forcible, energetic good the equipment or capital to go into 
ey ictaile - _ — ; ~ - pn and habits, a producer at a minimum write unless you have the cash and mean busi- 
». Box 110. Seasence >: Macm — “ cost first-class executive Cone who knows hess Box 92, AMERICAN MACHINIST 
ERICA ° s 
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